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(54) MODIFICATION OF SURFACE LAYER OF RESIN MOLDED MATERIAL, DEVICE 
THEREFOR AND RESIN MOLDED MATERIAL OF WHICH SURFACE LAYER IS 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform a modification and/or coloring of a resin surface 
layer by penetrating/dispersing an organic compound having an affinity to the resin and a 
sublimating property on the surface of the resin formed material. 
SOLUTION: This method for modifying and coloring a surface of a resin is provide by 
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putting a resin formed material and an organic compound having an affinity to the resin 
and also a sublimating property in a hermetically closed container, and adjusting inside 
pressure and temperature to make a saturated sublimation pressure state for uniformly 
attaching the organic compound on the surface of the resin formed material and further 
penetrating/dispersing to its inside. Also, by modifying the surface of the resin, it is 
possible to impart functionality to it. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The reforming approach of the resin moldings surface layer characterized by to permeate 
and distribute said organic compound which laid the resin of the resin moldings which has 
sublimability and is covered, the organic compound which has compatibility, and said resin 
moldings in the closed space, put the inside of said closed space on the saturation sublimation- 
pressure condition of said organic compound, and said organic compound steam was made to adhere 
to homogeneity on said resin moldings front face, and adhered from said resin moldings front face to 
the interior. 

[Claim 2] It lays in the space C which closed the organic compound which has the resin and 
compatibility of the resin moldings which has sublimability and is covered. On the other hand, lay in 
the space J which closed said resin moldings, and the temperature in the closed space J It controls 
identically to the temperature in the closed space C more highly than the temperature in the closed 
space C. The pressure in the closed space C is put on the saturation sublimation pressure condition of 
said organic compound, and the pressure in the closed space J is controlled identically to the pressure 
in the closed space C lower than the pressure in the closed space C. Subsequently Make the closed 
space C and the closed space J connect, and it considers as the closed space M with which the closed 
space C and the closed space J were aligned. Furthermore, temperature and a pressure are controlled 
so that the whole inside of closed space M will be in the saturation sublimation pressure condition of 
said organic compound. It is made to be spread in the space J closed before the steam of said organic 
compound which it was full of in the space C closed before connection connecting. The reforming 
approach of the resin moldings surface layer characterized by permeating and distributing said 
organic compound which said organic compound steam was made to adhere to homogeneity on said 
resin moldings front face, and adhered from said resin moldings front face to the interior. 
[Claim 3] It is the reforming approach of the resin surface layer which is at least one mode chosen 
from the groups which consist of five modes of the following (A) - (E), and is characterized by 
adhering or containing in the source substrate of sublimation so that said organic compound can 
adhere to said resin moldings front face in the reforming approach of a resin moldings surface layer 
according to claim 1 . 

(A) said organic compound ~ independent — the front face of the source substrate of sublimation — 
coating — or membranes are formed — (B) — said organic compound and binder resin ~ the front 
face of the source substrate of sublimation — coating — or membranes are formed — (C) — the 
porosity particle which has sunk in said organic compound — the front face of the source substrate of 
sublimation — coating — or membranes are formed — (D) That which sank into the front face of the 
source substrate of sublimation in the porosity particle and binder resin which have sunk in said 
organic compound, and sank into the hole of coating or the source substrate front face of sublimation 
of (E) porosity currently formed in said organic compound. 

[Claim 4] The reforming approach of the resin surface layer characterized by setting to the reforming 
approach of a resin surface layer according to claim 3, and arranging the front face of said source 
substrate of sublimation which adheres or contains said organic compound on the front face in one 
mode of above-mentioned (A) - (E) near said resin moldings front face. 
[Claim 5] In the reforming approach of a resin surface layer according to claim 1, said resin 
moldings and said organic compound are put into a vacuum housing. It exhausts from the vacuum 
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valve prepared in said vacuum housing. The pressure in said vacuum housing It decompresses to the 
saturation sublimation pressure of said organic compound in the temperature which is beyond a room 
temperature and does not exceed the pyro lysis temperature of said organic compound and/or said 
resin. It considers as the space which sealed and closed all the vacuum valves prepared in said 
vacuum housing. The reforming approach of the resin surface layer characterized by heating the 
temperature inside said sealed vacuum housing to the temperature to which the partial pressure of 
said organic compound reaches saturation sublimation pressure in the above-mentioned reduced 
pressure condition, and annealing said vacuum housing after predetermined time heating. 
[Claim 6] Said organic compound which set to the reforming approach of a resin surface layer 
according to claim 3, and was adhered or contained in the source substrate of sublimation in said one 
of modes according to claim 3, and said resin moldings It puts into a vacuum housing and exhausts 
from the vacuum valve prepared in said vacuum housing. The pressure in said vacuum housing It 
decompresses to the saturation sublimation pressure of said organic compound in the temperature 
which is beyond a room temperature and does not exceed the pyrolysis temperature of said organic 
compound and/or said resin. It considers as the space which sealed and closed all the vacuum valves 
prepared in said vacuum housing. The reforming approach of the resin surface layer characterized by 
heating the temperature inside said sealed vacuum housing to the temperature to which the partial 
pressure of said organic compound reaches saturation sublimation pressure in the above-mentioned 
reduced pressure condition, and annealing said vacuum housing after predetermined time heating. 
[Claim 7] Said organic compound which set to the reforming approach of a resin surface layer 
according to claim 4, and was adhered or contained in the source substrate of sublimation in said one 
of modes according to claim 3, and said resin moldings It puts into a vacuum housing and exhausts 
from the vacuum valve prepared in said vacuum housing. The pressure in said vacuum housing It 
decompresses to the saturation sublimation pressure of said organic compound in the temperature 
which is beyond a room temperature and does not exceed the pyrolysis temperature of said organic 
compound and/or said resin. The reforming approach of the resin surface layer characterized by 
considering as the space which sealed and closed all the vacuum valves prepared in said vacuum 
housing, heating the temperature inside said sealed vacuum housing to the temperature to which the 
partial pressure of said organic compound reaches saturation sublimation pressure in the above- 
mentioned reduced pressure condition, and annealing it after predetermined time heating. 
[Claim 8] In the reforming approach of a resin surface layer according to claim 1, said resin 
moldings and said organic compound are put into a vacuum housing. Heating to the temperature 
which is beyond a room temperature about the temperature inside said vacuum housing, and does not 
exceed the pyrolysis temperature of said organic compound and/or said resin, and maintaining at the 
above-mentioned temperature It exhausts from the vacuum valve prepared in said vacuum housing. 
The pressure in said vacuum housing The reforming approach of the resin surface layer which 
decompresses to the saturation sublimation pressure of said organic compound in the above- 
mentioned temperature, considers as the space which sealed and closed all the vacuum valves 
prepared in said vacuum housing, and is characterized by annealing said vacuum housing after 
predetermined time heating reduced pressure. 

[Claim 9] Said organic compound which set to the reforming approach of a resin surface layer 
according to claim 3, and was adhered or contained in the source substrate of sublimation in said one 
of modes according to claim 3, and said resin moldings Putting into a vacuum housing, heating to the 
temperature which is beyond a room temperature about the temperature inside said vacuum housing, 
and does not exceed the pyrolysis temperature of said organic compound and/or said resin, and 
maintaining at the above-mentioned temperature It exhausts from the vacuum valve prepared in said 
vacuum housing. The pressure in said vacuum housing The reforming approach of the resin surface 
layer which decompresses to the saturation sublimation pressure of said organic compound in the 
above-mentioned temperature, considers as the space which sealed and closed all the vacuum valves 
prepared in said vacuum housing, and is characterized by annealing said vacuum housing after 
predetermined time heating reduced pressure. 

[Claim 10] Said organic compound which set to the reforming approach of a resin surface layer 
according to claim 4, and was adhered or contained in the source substrate of sublimation in said one 
of modes according to claim 3, and said resin moldings Putting into a vacuum housing, heating to the 
temperature which is beyond a room temperature about the temperature inside said vacuum housing, 
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and does not exceed the pyrolysis temperature of said organic compound and/or said resin, and 
maintaining at the above-mentioned temperature It exhausts from the vacuum valve prepared in said 
vacuum housing. The pressure in said vacuum housing The reforming approach of the resin surface 
layer which decompresses to the saturation sublimation pressure of said organic compound in the 
above-mentioned temperature, considers as the space which sealed and closed all the vacuum valves 
prepared in said vacuum housing, and is characterized by annealing said vacuum housing after 
predetermined time heating reduced pressure. 

[Claim 11] The organic compound which has the resin and compatibility of the resin moldings which 
has sublimability and is covered in the reforming approach of a resin surface layer according to 
claim 2 It puts into the vacuum housing CI which prepared the connecting piping to piping, said 
organic compound induction, and the vacuum housing J 1 to an exhaust air system. After closing the 
connecting piping to said organic compound induction and vacuum housing Jl, from said exhaust air 
system the pressure in a vacuum housing CI It decompresses to the saturation sublimation pressure 
of said organic compound in the temperature which is beyond a room temperature and does not 
exceed the pyrolysis temperature of said organic compound and/or said resin. The temperature in a 
vacuum housing CI is heated to said temperature. On the other hand, said resin moldings It puts in in 
the vacuum housing Jl which prepared the connecting piping to piping, said resin moldings 
induction, and the vacuum housing CI to an exhaust air system. The connecting piping to said resin 
moldings induction and vacuum housing CI is closed. The temperature in a vacuum housing Jl It 
controls identically to the temperature in a vacuum housing CI more highly than the temperature in a 
vacuum housing CI . The pressure in a vacuum housing CI is put on the saturation sublimation 
pressure condition of said organic compound, and the pressure in a vacuum housing Jl is controlled 
identically to the pressure in a vacuum housing CI lower than the pressure in a vacuum housing CI . 
Subsequently A vacuum housing CI and a vacuum housing Jl are made to connect through mutual 
connecting piping. It considers as the closed space M with which the space C closed in the vacuum 
housing CI and the space J closed in the vacuum housing Jl were aligned. Furthermore, temperature 
and a pressure are controlled so that the whole inside of closed space M will be in the saturation 
sublimation pressure condition of said organic compound. It is made to be spread in the vacuum 
housing Jl before the steam of said organic compound which it was full of in the vacuum housing 
CI before connection connecting. In order to make the interior permeate and distribute said organic 
compound which said organic compound steam was made to adhere to homogeneity on said resin 
moldings front face, and adhered from said resin moldings front face, after carrying out 
predetermined time heating, The connecting piping which has connected the vacuum housing CI and 
the vacuum housing Jl mutually is closed. Predetermined time control of the temperature and the 
pressure in a vacuum housing Jl is carried out so that the steam of said organic compound which 
remains to the vacuum housing Jl interior may permeate and distribute inside from said resin 
moldings front face. It is the reforming approach of the resin surface layer which discharges from an 
exhaust air system to the vacuum housing Jl exterior when the steam of said organic compound 
exists in the vacuum housing Jl interior superfluously, and is characterized by subsequently 
returning the temperature of said resin moldings in a vacuum housing Jl to ordinary temperature. 
[Claim 12] The reforming approach of the resin surface layer which adjoins a vacuum housing Jl 
through a gate valve, is prepared and is characterized independently by returning the temperature of 
said resin moldings to ordinary temperature after transporting said resin moldings under reduced 
pressure into the controllable pressure vacuum housing J2 in the reforming approach of a resin 
surface layer according to claim 1 1 instead of returning the temperature of said resin moldings in a 
vacuum housing Jl to ordinary temperature in a culmination. 

[Claim 13] Claim 5, claim 6, claim 7, claim 8, claim 9, claim 10, claim 1 1, Or in order to make the 
interior permeate and distribute said organic compound which said organic compound steam was 
made to adhere to homogeneity on said resin moldings front face, and adhered in the reforming 
approach of a resin surface layer according to claim 12 from said resin moldings front face The 
reforming approach of the resin surface layer characterized by heating to the temperature which is 
more than the glass transition temperature of said resin about the temperature of said resin moldings, 
and does not exceed the pyrolysis temperature of said organic compound and/or said resin. 
[Claim 14] Claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, claim 8, claim 9, claim 10, 
claim 1 1, In the reforming approach of a resin surface layer according to claim 12 or as said organic 
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compound The coloring approach of the resin surface layer characterized by coloring at the same 
time it reforms the surface layer of said resin moldings by using the coloring matter which has the 
resin and compatibility of the resin moldings which has sublimability and is covered. 
[Claim 15] The coloring approach of the resin surface layer characterized by coloring at the same 
time it reforms the surface layer of said resin moldings by using the coloring matter which has the 
resin and compatibility of the resin moldings which has sublimability and is covered as said organic 
compound in the reforming approach of a resin surface layer according to claim 13. 
[Claim 16] The container in which sealing for putting the organic compound which has the resin and 
compatibility of the resin moldings which has sublimability and is covered, and said resin moldings 
on the saturation sublimation pressure condition of said organic compound is possible, The reformer 
of the resin surface layer characterized by establishing the exhaust air system for adjusting the 
pressure of the container in which said sealing is possible, and a heating means for said organic 
compound permeating and distributing in said resin moldings further after said organic compound 
sublimates and the steam of an organic compound adheres to said resin moldings front face. 
[Claim 17] The reformer of the resin surface layer which is the reformer of a resin moldings surface 
layer according to claim 16, and is further characterized by forming the source substrate of 
sublimation for being held in at least one mode chosen from the groups which consist of the five 
above-mentioned modes so that said organic compound can adhere to said resin moldings front face. 
[Claim 18] The vacuum housing CI in which sealing for putting the organic compound which has 
the resin and compatibility of the resin moldings which has sublimability and is covered on a 
saturation sublimation pressure condition is possible, The vacuum housing Jl in which sealing for 
putting said resin moldings on the saturation sublimation pressure condition of said organic 
compound is possible, The connecting piping which makes a vacuum housing CI and a vacuum 
housing Jl connect mutually, and the breaker style of said connecting piping, The exhaust air system 
which adjusts independently the pressure in a vacuum housing CI, and the exhaust air system which 
adjusts independently the pressure in a vacuum housing Jl, The reformer of the resin surface layer 
characterized by establishing a heating means for said organic compound permeating and 
distributing in said resin moldings further after said organic compound sublimated and the steam of 
an organic compound adhered to said resin moldings front face. 

[Claim 19] The reformer of the resin surface layer which is the reformer of claim 16, claim 17, or a 
resin surface layer according to claim 18, and is characterized by establishing the device fox agitating 
said powder-like resin moldings. 

[Claim 20] The reformer of the resin surface layer which is the reformer of claim 16, claim 17, or a 
resin surface layer according to claim 18, and is characterized by establishing the device for rolling 
round said resin moldings of the gestalt chosen from the shape of fibrous, the shape of a fiber, and a 
film from a supply side reel to a recipient reel under a reduced pressure condition. 
[Claim 21] The container in which sealing for putting the coloring matter which has the resin and 
compatibility of the resin moldings which has sublimability and is colored, and said resin moldings 
on the saturation sublimation pressure condition of said coloring matter is possible, Coloring 
equipment of the resin surface layer characterized by establishing the exhaust air system for 
adjusting the pressure of the container in which said sealing is possible, and a heating means for said 
coloring matter permeating and distributing in said resin moldings further after said coloring matter 
sublimates and the steam of coloring matter adheres to said resin moldings front face. 
[Claim 22] Coloring equipment of the resin surface layer which is coloring equipment of a resin 
moldings surface layer according to claim 21, and is further characterized by forming the source 
substrate of sublimation for being held in at least one mode chosen from the groups which consist of 
the five above-mentioned modes so that said coloring matter can adhere to said resin moldings front 
face. 

[Claim 23] The vacuum housing CI in which sealing for putting the coloring matter which has the 
resin and compatibility of the resin moldings which has sublimability and is colored on a saturation 
sublimation pressure condition is possible, The vacuum housing Jl in which sealing for putting said 
resin moldings on the saturation sublimation pressure condition of said coloring matter is possible, 
The connecting piping which makes a vacuum housing CI and a vacuum housing Jl connect 
mutually, and the breaker style of said connecting piping, The exhaust air system which adjusts 
independently the pressure in a vacuum housing CI, and the exhaust air system which adjusts 



http://www4.ipdl.ncipi.go.jp/cgi-bi^ 3/20/2006 



JP,2000-281821,A [CLAIMS] 



Page 5 of 6 



independently the pressure in a vacuum housing Jl, Coloring equipment of the resin surface layer 
characterized by establishing a heating means for said coloring matter permeating and distributing in 
said resin moldings further after said coloring matter sublimated and the steam of coloring matter 
adhered to said resin moldings front face. 

[Claim 24] Coloring equipment of the resin surface layer which is claim 21, claim 22, or coloring 
equipment of a resin surface layer according to claim 23, and is characterized by establishing the 
device for agitating said powder-like resin moldings. 

[Claim 25] Coloring equipment of the resin surface layer which is claim 21, claim 22, or coloring 
equipment of a resin surface layer according to claim 23, and is characterized by establishing the 
device for rolling round said resin moldings of the gestalt chosen from the shape of fibrous, the 
shape of a fiber, and a film from a supply side reel to a recipient reel under a reduced pressure 
condition. 

[Claim 26] The resin formation object characterized by carrying out reforming of the surface layer 
by the reforming approach of claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, claim 8, 
claim 9, claim 10, claim 1 1, or a resin surface layer according to claim 12. 

[Claim 27] The resin formation object characterized by carrying out reforming of the surface layer 
by the reforming approach of a resin surface layer according to claim 13. 
[Claim 28] The resin formation object characterized by coloring a surface layer by the coloring 
approach of a resin surface layer according to claim 14. 

[Claim 29] The resin formation object characterized by coloring a surface layer by the coloring 
approach of a resin surface layer according to claim 15. 

[Claim 30] The plastic lens characterized by carrying out reforming of the surface layer by the 
reforming approach of claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, claim 8, claim 9, 
claim 10, claim 1 1, or a resin surface layer according to claim 12. 

[Claim 31] The plastic lens characterized by coloring a surface layer by the coloring approach of a 
resin surface layer according to claim 14. 

[Claim 32] The resin coat lens characterized by carrying out reforming of the resin surface layer by 
the reforming approach of claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, claim 8, 
claim 9, claim 10, claim 1 1, or a resin surface layer according to claim 12. 
[Claim 33] The resin coat lens characterized by coloring a resin surface layer by the coloring 
approach of a resin surface layer according to claim 14. 

[Claim 34] Plastic film characterized by carrying out reforming of the surface layer by the reforming 
approach of claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, claim 8, claim 9, claim 10, 
claim 1 1, or a resin surface layer according to claim 12. 

[Claim 35] Plastic film characterized by coloring a surface layer by the coloring approach of a resin 
surface layer according to claim 14. 

[Claim 36] Fiber characterized by carrying out reforming of the surface layer by the reforming 
approach of claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, claim 8, claim 9, claim 10, 
claim 1 1, or a resin surface layer according to claim 12. 

[Claim 37] Fiber characterized by coloring a surface layer by the coloring approach of a resin surface 
layer according to claim 14. 

[Claim 38] The plastic optical fiber characterized by carrying out reforming of the surface layer by 
the reforming approach of claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, claim 8, 
claim 9, claim 10, claim 1 1, or a resin surface layer according to claim 12. 
[Claim 39] The plastic optical fiber characterized by coloring a surface layer by the coloring 
approach of a resin surface layer according to claim 14. 

[Claim 40] The resin formation object characterized by giving a firefly luminescence function to a 
surface layer by surface layer reforming using the fluorochrome which has the resin and 
compatibility of claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, claim 8, claim 9, claim 
10, claim 1 1 or the reforming approach of a resin surface layer according to claim 12, and the resin 
moldings that has sublimability and is covered. 

[Claim 41] The resin formation object characterized by giving a photochromic function to a surface 
layer by surface layer reforming using the photochromic coloring matter which has the resin and 
compatibility of claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, claim 8, claim 9, claim 
10, claim 1 1 or the reforming approach of a resin surface layer according to claim 12, and the resin 
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moldings that has sublimability and is covered. 

[Claim 42] The resin formation object characterized by giving an X-ray, an electron ray, and/or a 
radiation absorption function to a surface layer by surface layer reforming using the organometallic 
compound which has the resin and compatibility of claim 1, claim 2, claim 3, claim 4, claim 5, claim 
6, claim 7, claim 8, claim 9, claim 10, claim 1 1 or the reforming approach of a resin surface layer 
according to claim 12, and the resin moldings that has sublimability and is covered. 
[Claim 43] The resin formation object characterized by giving an antibacterial mildewproofing 
function to a surface layer by surface layer reforming using claim 1, claim 2, claim 3, claim 4, claim 
5, claim 6, claim 7, claim 8, claim 9, claim 10, claim 11 or the reforming approach of a resin surface 
layer according to claim 12, and the anti- fungus and mildewproofing agent that has the resin and 
compatibility of the resin moldings which has sublimability and is covered. 

[Claim 44] The resin formation object characterized by giving a pharmacological activity function to 
a surface layer by surface layer reforming using the pharmacological activity organic compound 
which has the resin and compatibility of claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, 
claim 8, claim 9, claim 10, claim 1 1 or the reforming approach of a resin surface layer according to 
claim 12, and the resin moldings that has sublimability and is covered. 

[Claim 45] Claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, claim 8, claim 9, claim 10, 
claim 1 1, By or surface layer reforming using the organic compound in which it has the reforming 
approach of a resin surface layer according to claim 12, and the resin and compatibility of a resin 
moldings which have sublimability and are covered, and bioactive is shown to animals and plants 
The resin formation object characterized by giving the function as agricultural chemicals to a surface 
layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resin moldings with which the equipment and 
the surface layer the coloring approach of the resin moldings with which reforming of the equipment 
and the surface layer the reforming approach of a resin moldings surface layer and for it was carried 
out, and a resin moldings surface layer, and for it were colored, and the resin moldings to which 
functionality was given by reforming of a surface layer. 
[0002] 

[Description of the Prior Art] As the reforming approach of the [reforming approach of resin surface 
layer] resin moldings, the approach of irradiating electromagnetic waves, such as an X-ray and a 
gamma ray, is learned, for example. However, the reforming approach which reforms the "surface 
layer" ranging from the front face to a certain depth of a resin moldings, and is not reformed about 
the interior of a resin moldings is not only restricted very much, but is accompanied by many 
constraint. 

[0003] For example, although the approach of driving the ion beam of a metal or an organic 
compound into a resin front face is learned, there is constraint of the organic compound with it 
difficult [ for processing the whole resin film of a large area to homogeneity to process the whole 
front face of the difficult resin moldings of a complicated configuration to homogeneity ] which can 
be used as an ion beam being restricted. 

[0004] For example, although the approach (the laser ablation method) of carrying out the short-time 
exposure of the laser pulse of a high-power consistency on a resin front face, and reforming a front 
face is learned, there is constraint with it difficult [ for processing the whole resin film of a large area 
to homogeneity to process the whole front face of the difficult resin moldings of a complicated 
configuration to homogeneity ]. 

[0005] For example, although the approach of carrying out plasma treatment of the resin front face 
under atmospheric pressure, and oxidizing and reforming a front face is learned, constraint of that it 
is inapplicable, effectiveness not lasting long is shown in the front face which cannot oxidize easily. 
[0006] When the processing agent for reforming a resin surface layer is a liquid, coating can be 
carried out to the front face of a resin moldings, on the other hand, when it is a solid-state, coating 
can be carried out as a solution using a suitable solvent, and the approach of soaking a resin 
moldings into a solution can be taken. However, the such wet approach has constraint of there being 
a possibility that a resin front face may swell with a solvent, when using a solvent with a possibility 
that the effectiveness of surface treatment may be spoiled in case it is washing to be washed in order 
to make it a superfluous processing agent not remain in the resin front face on which the smooth 
nature and the fine structure on the front face of resin are easy to be lost. 

[0007] Moreover, although the approach of mixing and kneading the processing agent for reforming 
a resin surface layer, and fabricating it to the whole resin is also used widely Properly speaking, it is 
necessary to mix a processing agent required only for a surface layer to the whole resin, in order to 
make it the processing agent mixed to the whole resin with which the processing agent mixed to the 
whole resin may have a bad influence on the physical properties of resin not have a bad influence on 
the physical properties of resin — the need — enough — there are problems, like the class of 
processing agent mixed to the whole resin which cannot add an amount has constraint. 
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[0008] [— resin — a moldings — a front face » coloring — an approach — ] — resin — a moldings — 

coloring — an approach — ****** — for example — resin — inside — a color — or — a pigment — 

having kneaded — after — (— one — ) — injection molding — carrying out — coloring — having had — 

resin — a moldings — obtaining — an approach — (— two --) — extension — carrying out — coloring — 

having had — a film — ** — a thing — obtaining — an approach — (-- three — ) — spinning — carrying 

out — being fibrous — a thing — obtaining — an approach — etc. etc. — large ~ using — having — 
**** 

[0009] On the other hand, as an approach of coloring only a front face, various kinds of coating 
methods and print processes are used widely, without changing the presentation inside a resin 
moldings. 

[0010] Only the coloring matter of the property which permeates a resin surface layer is made to 
adhere to a resin moldings front face in a coating method or print processes, and, in the case of the 
usual coating method or print processes, the layer which consists of mixture of binder resin, a color, 
or a pigment is formed in a resin front face except for the case of a special approach which is made 
to permeate. When it says strictly, such a coloring approach is not "coloring of the front face itself* 
but "making the colored film add and adhere to a front face." Therefore, when micro processing is 
made on the resin front face, there is a problem referred to as that micro processing will be buried 
with the added film. Moreover, when using a coating method, there is a possibility that the smooth 
nature of a resin moldings front face etc. may be spoiled by the dissolution and swelling by the 
coating solvent. Then, if it is going to avoid the dissolution and swelling of a resin surface layer, a 
suitable coating solvent may not be found but application of a coating method may become difficult. 
For example, the solvent which will dissolve Pori (methyl methacrylate) in it if it is going to produce 
the film which consists of coloring matter and Pori (methyl methacrylate) by the coating method 
using a solvent on the front face of the resin moldings which consists of Pori (methyl methacrylate) 
is not easy to surely corrode the front face of the resin moldings which consists of Pori (methyl 
methacrylate), and to acquire a smooth coating side. 

[001 1] When the coating film or printing film containing the coloring matter of sublimability is 
made to adhere to a resin front face and it is going to color it it, there are the still more nearly 
following problems. 

[0012] (i) Coating thru/or when printing, sublimability coloring matter may sublimate the constituent 
which consists of sublimability coloring matter and resin in the middle of a process. For this reason, - 
the control for equalizing the control and the presentation for carrying out a presentation to regularity 
is not easy. 

[0013] (ii) It is very difficult to make only sublimability coloring matter remain and to remove other 
volatile impurities. Therefore, it is not easy to produce the coating film and printing film which does 
not contain volatile impurities other than sublimability coloring matter. 

[0014] The vacuum evaporationo film of sublimability coloring matter other than the approach of 
forming the coating film and the printing film in a resin front face can be formed, and a resin 
moldings can also be colored. Temperature of the source of vacuum evaporationo is made higher 
than the temperature of the substrate formed membranes, and the organic compound steam which 
came flying from the source of vacuum evaporationo is made to deposit on a low-temperature 
formed membranes substrate front face more in the usual vacuum deposition. In the membrane 
formation approach under such a non-equilibrium condition, thickness control is chiefly performed 
by the mechanical means. That is, a mask or a slit is installed in the space from the source of vacuum 
evaporationo to the substrate formed membranes, and the concentration of an organic compound 
steam is controlled spatially, and it performs rotating the substrate formed membranes etc., and 
equalization of the thickness of the vacuum evaporationo film is attained. However, when the vapor 
pressure of an organic compound (coloring matter) is high and it is easy to sublimate it, it is not easy 
to make thickness of the vacuum evaporationo film into homogeneity only by such mechanical 
means. 

[0015] The sublimation replica method is known as the image printing approach using sublimation. 
That is, it is the approach of making it deposit and permeate to the imprint layer on the front face of 
paper which was made to heat and sublimate the sublimability coloring matter formed by the front 
face of a sublimation imprint ribbon or a sheet with a heating head, and was established in near (thin 
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film which consists of thermoplastics). It is theoretically equivalent to vacuum deposition, and the 
shade of an image is controlled by the heating area and the amount of heating in a heating head. 
Therefore, although it is suitable for the application which prints the image which has detailed 
gradation by the principle of "sketch drawing", for coloring a resin front face by concentration 
uniform about a large area, it is unsuitable. Moreover, it is not fit for coloring of the resin moldings 
of the shape of complicated surface type. 
[0016] 

[Problem(s) to be Solved by the Invention] This invention solves the above technical problems and 
consists of a (a) sublimability organic compound and resin. The method of producing the surface 
layer by which reforming was carried out on the front face of a resin moldings with these uniform 
presentations, (b) Contain a sublimability organic compound and an volatile impurity is not included. 
It consists of the approach and (c) sublimability organic compound which produce the surface layer 
by which reforming was carried out on the front face of a resin moldings, and resin. The method of 
producing efficiently the surface layer by which reforming was carried out on the front face of a 
resin moldings with these uniform presentations, (d) Contained the sublimability organic compound, 
without spoiling the surface smooth nature of a resin moldings. When micro processing is performed 
to the front face of the approach of producing the surface layer by which reforming was carried out 
on the front face of a resin moldings, and (e) resin moldings, The approach of producing the surface 
layer by which reforming was carried out on the front face of a resin moldings which contained the 
sublimability organic compound, without spoiling this surface structure, (f) The approach containing 
the sublimability organic compound of an extensive class of producing the surface layer by which 
reforming was carried out on the front face of a resin moldings, (g) Contained thickness and/or a 
sublimability organic compound with a uniform presentation without complicated mechanical 
control. It is not concerned with the size of the area of the approach of producing the surface layer by 
which reforming was carried out on the front face of a resin moldings, and the (h) surface layer. 
Contained the sublimability organic compound which has uniform thickness and/or a uniform 
presentation. The equipment for producing the approach of producing the surface layer by which 
reforming was carried out on the front face of a resin moldings, and the surface layer which has the 
description of (i) above-mentioned (a) - (h) and by which reforming was carried out on the front face 
of a resin moldings, (j) A resin moldings with the surface layer which has the description of above- 
mentioned (a) - (h) and by which reforming was carried out, (k) How to consist of sublimability 
coloring matter and resin and to produce the colored surface layer with these uniform presentations 
on the front face of a resin moldings, (1) The approach of containing sublimability coloring matter 
and not containing an volatile impurity which produces the colored surface layer on the front face of 
a resin moldings, (m) How to consist of sublimability coloring matter and resin and to produce 
efficiently the colored surface layer with these uniform presentations on the front face of a resin 
moldings, (n) Contained sublimability coloring matter, without spoiling the surface smooth nature of 
a resin moldings. When micro processing is performed to the front face of the approach of producing 
the colored surface layer on the front face of a resin moldings, and (o) resin moldings, The approach 
of producing the colored surface layer on the front face of a resin moldings which contained 
sublimability coloring matter, without spoiling this surface structure, (p) The approach containing 
the sublimability coloring matter of an extensive class of producing the colored surface layer on the 
front face of a resin moldings, (q) Contained thickness and/or sublimability coloring matter with a 
uniform presentation without complicated mechanical control. It is not concerned with the size of the 
area of the approach of producing the colored surface layer on the front face of a resin moldings, and 
the (r) surface layer. The approach containing the sublimability coloring matter which has uniform 
thickness and/or a uniform presentation of producing the colored surface layer on the front face of a 
resin moldings, (s) Equipment for producing the colored surface layer which has the description of 
above-mentioned (k) - (r) on the front face of a resin moldings, (t) A surface layer aims at offering 
the resin moldings to which functionality was given by having carried out reforming of the (above- 
mentioned k) a resin moldings and the (u) surface layer with the colored surface layer which has the 
description of - (r). 
[0017] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the reforming 
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approach of the resin moldings surface layer concerning invention of this application according to 
claim 1 The resin of the resin moldings which has sublimability and is covered, and the organic 
compound which has compatibility, It is characterized by permeating and distributing said organic 
compound which laid said resin moldings in the closed space, put the inside of said closed space on 
the saturation sublimation pressure condition of said organic compound, and said organic compound 
steam was made to adhere to homogeneity on said resin moldings front face, and adhered from said 
resin moldings front face to the interior. 

[0018] Here, saturation sublimation pressure is the vapor pressure in the fixed temperature which is 
also called maximum vapor tension and has a thermodynamic system, is the front face of the solid 
phase of the matter, and means that the vapor pressure of the matter is in equilibrium. It is not 
dependent on the amount of the matter and maximum vapor tension increases in monotone with the 
rise of temperature only depending on temperature. The situation of the change is shown by the 
formula of the KURAUJISU-KURAPE irone (Clausis-Clapeyron) shown below. 
[0019] 
[Equation 1] 
Dp/dT=Q/TdeltaV - (1) 

Here, p expresses maximum vapor tension and T expresses temperature for the difference of the 
volume [ in / for the heating value (heat of sublimation; the temperature of the matter does not rise 
by this heating- value absorption) which absorbs Q when the matter (solid-state) of unit mass 
becomes a gas (steam) / in deltaV / the phase change from a solid-state to a gas ] per unit mass. 
[0020] The reforming approach of the resin moldings surface layer which starts invention of this 
application according to claim 2 in order to attain the above-mentioned purpose It lays in the space C 
which closed the organic compound which has the resin and compatibility of the resin moldings 
which has sublimability and is covered. On the other hand, lay in the space J which closed said resin 
moldings, and the temperature in the closed space J It controls identically to the temperature in the 
closed space C more highly than the temperature in the closed space C. The pressure in the closed 
space C is put on the saturation sublimation pressure condition of said organic compound, and the 
pressure in the closed space J is controlled identically to the pressure in the closed space C lower 
than the pressure in the closed space C. Subsequently Make the closed space C and the closed space 
J connect, and it considers as the closed space M with which the closed space C and the closed space 
J were aligned. Furthermore, temperature and a pressure are controlled so that the whole inside of 
closed space M will be in the saturation sublimation pressure condition of said organic compound. It 
is characterized by permeating and distributing said organic compound which make it spread in the 
space J closed before the steam of said organic compound which it was full of in the space C closed 
before connection connecting, and said organic compound steam was made to adhere to 
homogeneity on said resin moldings front face, and adhered from said resin moldings front face to 
the interior. 

[0021] The reforming approach of the resin moldings surface layer which starts invention of this 
application according to claim 3 in order to attain the above-mentioned purpose In the reforming 
approach of a resin moldings surface layer according to claim 1 said organic compound It is 
characterized by adhering or containing in the source substrate of sublimation in at least one mode 
chosen from the groups which consist of five modes of the following (A) - (E) so that it can adhere 
to said resin moldings front face. 

[0022] (A) said organic compound ~ independent — the front face of the source substrate of 
sublimation — coating — or membranes are formed — (B) — said organic compound and binder resin 
— the front face of the source substrate of sublimation — coating — or membranes are formed — (C) — 
the porosity particle which has sunk in said organic compound — the front face of the source 
substrate of sublimation — coating — or membranes are formed — (D) That which sank into the front 
face of the source substrate of sublimation in the porosity particle and binder resin which have sunk 
in said organic compound, and sank into the hole of coating or the source substrate front face of 
sublimation of (E) porosity currently formed in said organic compound. 

[0023] The reforming approach of the resin moldings surface layer which starts invention of this 
application according to claim 4 in order to attain the above-mentioned purpose is characterized by 
setting to the reforming approach of a resin surface layer according to claim 3, and arranging the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/20/2006 



JP,2000-281821,A [DETAILED DESCRIPTION] 



Page 5 of 29 



front face of said source substrate of sublimation which adheres or contains said organic compound 
on the front face in one mode of above-mentioned (A) - (E) near said resin moldings front face. 
[0024] Here, "near" means making it approach as much as possible, unless the front face and said 
resin moldings front face of said source substrate of sublimation contact. For example, it is optimum 
that said source substrate of sublimation and said resin moldings front face make the distance 
between flat surfaces approach to micrometer order if surface irregularity was a less than 1- 
micrometer smooth flat surface. However, when the ease of the actuation at the time of surface layer 
reforming and coloring processing is taken into consideration, it is desirable to make it approach to 
several mm thru/or about 10 millimeters by making this into a minimum. 

[0025] The reforming approach of the resin moldings surface layer which starts invention of this 
application according to claim 5 in order to attain the above-mentioned purpose In the reforming 
approach of a resin surface layer according to claim 1, said resin moldings and said organic 
compound are put into a vacuum housing. It exhausts from the vacuum valve prepared in said 
vacuum housing. The pressure in said vacuum housing It decompresses to the saturation sublimation 
pressure of said organic compound in the temperature which is beyond a room temperature and does 
not exceed the pyrolysis temperature of said organic compound and/or said resin. It considers as the 
space which sealed and closed all the vacuum valves prepared in said vacuum housing, the 
temperature inside said sealed vacuum housing is heated to the temperature to which the partial 
pressure of said organic compound reaches saturation sublimation pressure in the above-mentioned 
reduced pressure condition, and it is characterized by annealing said vacuum housing after 
predetermined time heating. 

[0026] The reforming approach of the resin moldings surface layer which starts invention of this 
application according to claim 6 in order to attain the above-mentioned purpose Said organic 
compound which set to the reforming approach of a resin surface layer according to claim 3, and was 
adhered or contained in the source substrate of sublimation in said one of modes according to claim 
3, and said resin moldings It puts into a vacuum housing and exhausts from the vacuum valve 
prepared in said vacuum housing. The pressure in said vacuum housing It decompresses to the 
saturation sublimation pressure of said organic compound in the temperature which is beyond a room 
temperature and does not exceed the pyrolysis temperature of said organic compound and/or said 
resin. It considers as the space which sealed and closed all the vacuum valves prepared in said 
vacuum housing, the temperature inside said sealed vacuum housing is heated to the temperature to 
which the partial pressure of said organic compound reaches saturation sublimation pressure in the 
above-mentioned reduced pressure condition, and it is characterized by annealing said vacuum 
housing after predetermined time heating. 

[0027] The reforming approach of the resin moldings surface layer which starts invention of this 
application according to claim 7 in order to attain the above-mentioned purpose Said organic 
compound which set to the reforming approach of a resin surface layer according to claim 4, and was 
adhered or contained in the source substrate of sublimation in said one of modes according to claim 
3, and said resin moldings It puts into a vacuum housing and exhausts from the vacuum valve 
prepared in said vacuum housing. The pressure in said vacuum housing It decompresses to the 
saturation sublimation pressure of said organic compound in the temperature which is beyond a room 
temperature and does not exceed the pyrolysis temperature of said organic compound and/or said 
resin. It is characterized by considering as the space which sealed and closed all the vacuum valves 
prepared in said vacuum housing, heating the temperature inside said sealed vacuum housing to the 
temperature to which the partial pressure of said organic compound reaches saturation sublimation 
pressure in the above-mentioned reduced pressure condition, and annealing it after predetermined 
time heating. 

[0028] The reforming approach of the resin moldings surface layer which starts invention of this 
application according to claim 8 in order to attain the above-mentioned purpose In the reforming 
approach of a resin surface layer according to claim 1, said resin moldings and said organic 
compound are put into a vacuum housing. Heating to the temperature which is beyond a room 
temperature about the temperature inside said vacuum housing, and does not exceed the pyrolysis 
temperature of said organic compound and/or said resin, and maintaining at the above-mentioned 
temperature It exhausts from the vacuum valve prepared in said vacuum housing. The pressure in 
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said vacuum housing It decompresses to the saturation sublimation pressure of said organic 
compound in the above-mentioned temperature, considers as the space which sealed and closed all 
the vacuum valves prepared in said vacuum housing, and is characterized by annealing said vacuum 
housing after predetermined time heating reduced pressure. 

[0029] The reforming approach of the resin moldings surface layer which starts invention of this 
application according to claim 9 in order to attain the above-mentioned purpose Said organic 
compound which set to the reforming approach of a resin surface layer according to claim 3, and was 
adhered or contained in the source substrate of sublimation in said one of modes according to claim 
3, and said resin moldings Putting into a vacuum housing, heating to the temperature which is 
beyond a room temperature about the temperature inside said vacuum housing, and does not exceed 
the pyrolysis temperature of said organic compound and/or said resin, and maintaining at the above- 
mentioned temperature It exhausts from the vacuum valve prepared in said vacuum housing. The 
pressure in said vacuum housing It decompresses to the saturation sublimation pressure of said 
organic compound in the above-mentioned temperature, considers as the space which sealed and 
closed all the vacuum valves prepared in said vacuum housing, and is characterized by annealing 
said vacuum housing after predetermined time heating reduced pressure. 

[0030] The reforming approach of the resin moldings surface layer which starts invention of this 
application according to claim 10 in order to attain the above-mentioned purpose Said organic 
compound which set to the reforming approach of a resin surface layer according to claim 4, and was 
adhered or contained in the source substrate of sublimation in said one of modes according to claim 
3, and said resin moldings Putting into a vacuum housing, heating to the temperature which is 
beyond a room temperature about the temperature inside said vacuum housing, and does not exceed 
the pyrolysis temperature of said organic compound and/or said resin, and maintaining at the above- 
mentioned temperature It exhausts from the vacuum valve prepared in said vacuum housing. The 
pressure in said vacuum housing It decompresses to the saturation sublimation pressure of said 
organic compound in the above-mentioned temperature, considers as the space which sealed and 
closed all the vacuum valves prepared in said vacuum housing, and is characterized by annealing 
said vacuum housing after predetermined time heating reduced pressure. 

[0031] The reforming approach of the resin moldings surface layer which starts invention of this 
application according to claim 1 1 in order to attain the above-mentioned purpose The organic 
compound which has the resin and compatibility of the resin moldings which has sublimability and 
is covered in the reforming approach of a resin surface layer according to claim 2 It puts into the 
vacuum housing CI which prepared the connecting piping to piping, said organic compound 
induction, and the vacuum housing Jl to an exhaust air system. After closing the connecting piping 
to said organic compound induction and vacuum housing Jl, from said exhaust air system the 
pressure in a vacuum housing CI It decompresses to the saturation sublimation pressure of said 
organic compound in the temperature which is beyond a room temperature and does not exceed the 
pyrolysis temperature of said organic compound and/or said resin. The temperature in a vacuum 
housing CI is heated to said temperature. On the other hand, said resin moldings It puts in in the 
vacuum housing Jl which prepared the connecting piping to piping, said resin moldings induction, 
and the vacuum housing CI to an exhaust air system. The connecting piping to account resin 
moldings induction and a vacuum housing CI is closed. The temperature in a vacuum housing Jl It 
controls identically to the temperature in a vacuum housing CI more highly than the temperature in a 
vacuum housing CI . The pressure in a vacuum housing CI is put on the saturation sublimation 
pressure condition of said organic compound, and the pressure in a vacuum housing Jl is controlled 
identically to the pressure in a vacuum housing CI lower than the pressure in a vacuum housing CI . 
Subsequently A vacuum housing CI and a vacuum housing Jl are made to connect through mutual 
connecting piping. It considers as the closed space M with which the space C closed in the vacuum 
housing CI and the space J closed in the vacuum housing Jl were aligned. Furthermore, temperature 
and a pressure are controlled so that the whole inside of closed space M will be in the saturation 
sublimation pressure condition of said organic compound. It is made to be spread in the vacuum 
housing Jl before the steam of said organic compound which it was full of in the vacuum housing 
CI before connection connecting. In order to make the interior permeate and distribute said organic 
compound which said organic compound steam was made to adhere to homogeneity on said resin 
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moldings front face, and adhered from said resin moldings front face, after carrying out 
predetermined time heating, The connecting piping which has connected the vacuum housing CI and 
the vacuum housing Jl mutually is closed. Predetermined time control of the temperature and the 
pressure in a vacuum housing Jl is carried out so that the steam of said organic compound which 
remains to the vacuum housing Jl interior may permeate and distribute inside from said resin 
moldings front face. When the steam of said organic compound exists in the vacuum housing Jl 
interior superfluously, it discharges from an exhaust air system to the vacuum housing Jl exterior, 
and subsequently it is characterized by returning the temperature of said resin moldings in a vacuum 
housing Jl to ordinary temperature. 

[0032] The reforming approach of the resin moldings surface layer which starts invention of this 
application according to claim 12 in order to attain the above-mentioned purpose In the reforming 
approach of a resin surface layer according to claim 11, instead of returning the temperature of said 
resin moldings in a vacuum housing Jl to ordinary temperature in a culmination A vacuum housing 
Jl is adjoined through a gate valve, it is prepared, and after transporting said resin moldings under 
reduced pressure into the controllable pressure vacuum housing J2, it is characterized independently 
by returning the temperature of said resin moldings to ordinary temperature. 
[0033] The reforming approach of the resin moldings surface layer which starts invention of this 
application according to claim 13 in order to attain the above-mentioned purpose Claim 5, claim 6, 
claim 7, claim 8, claim 9, claim 10, claim 1 1, Or in order to make the interior permeate and distribute 
said organic compound which said organic compound steam was made to adhere to homogeneity on 
said resin moldings front face, and adhered in the reforming approach of a resin surface layer 
according to claim 12 from said resin moldings front face It is more than the glass transition 
temperature of said resin about the temperature of said resin moldings, and is characterized by 
heating to the temperature which does not exceed the pyro lysis temperature of said organic 
compound and/or said resin. 

[0034] The coloring approach of the resin moldings surface layer which starts invention of this 
application according to claim 14 in order to attain the above-mentioned purpose Claim 1, claim 2, 
claim 3, claim 4, claim 5, claim 6, claim 7, claim 8, claim 9, claim 10, claim 1 1, Or in the reforming 
approach of a resin surface layer according to claim 12, it is characterized by coloring at the same 
time it reforms the surface layer of said resin moldings by using the coloring matter which has the t- r 
resin and compatibility of the resin moldings which has sublimability and is covered as said organic „ 
compound. 

[0035] The coloring approach of the resin moldings surface layer which starts invention of this 
application according to claim 1 5 in order to attain the above-mentioned purpose is characterized by 
coloring at the same time it reforms the surface layer of said resin moldings by using the coloring 
matter which has the resin and compatibility of the resin moldings which has sublimability and is 
covered as said organic compound in the reforming approach of a resin surface layer according to 
claim 13. 

[0036] The reformer of the resin moldings surface layer which starts invention of this application 
according to claim 16 in order to attain the above-mentioned purpose The container in which sealing 
for putting the organic compound which has the resin and compatibility of the resin moldings which 
has sublimability and is covered, and said resin moldings on the saturation sublimation pressure 
condition of said organic compound is possible, After said organic compound sublimates with the 
exhaust air system for adjusting the pressure of the container in which said sealing is possible and 
the steam of an organic compound adheres to said resin moldings front face, said organic compound 
is further characterized by establishing the heating means for permeating and distributing into said 
resin moldings. 

[0037] The reformer of the resin moldings surface layer which starts invention of this application 
according to claim 17 in order to attain the above-mentioned purpose is a reformer of a resin 
moldings surface layer according to claim 16, further, is at least one mode chosen from the groups 
which consist of the five above-mentioned modes, and is characterized by forming the source 
substrate of sublimation for being held so that said organic compound can adhere to said resin 
moldings front face. 

[0038] The reformer of the resin moldings surface layer which starts invention of this application 
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according to claim 18 in order to attain the above-mentioned purpose The vacuum housing CI in 
which sealing for putting the organic compound which has the resin and compatibility of the resin 
moldings which has sublimability and is covered on a saturation sublimation pressure condition is 
possible, The vacuum housing Jl in which sealing for putting said resin moldings on the saturation 
sublimation pressure condition of said organic compound is possible, The connecting piping which 
makes a vacuum housing CI and a vacuum housing Jl connect mutually, and the breaker style of 
said connecting piping, The exhaust air system which adjusts independently the pressure in a 
vacuum housing CI, and the exhaust air system which adjusts independently the pressure in a 
vacuum housing Jl, After said organic compound sublimates and the steam of an organic compound 
adheres to said resin moldings front face, said organic compound is further characterized by 
establishing the heating means for permeating and distributing into said resin moldings. 
[0039] The reformer of the resin moldings surface layer which starts invention of this application 
according to claim 19 in order to attain the above-mentioned purpose is a reformer of claim 16, claim 
17, or a resin surface layer according to claim 18, and is characterized by establishing the device for 
agitating said powder-like resin moldings. 

[0040] The reformer of the resin moldings surface layer which starts invention of this application 
according to claim 20 in order to attain the above-mentioned purpose is a reformer of claim 1 6, claim 
17, or a resin surface layer according to claim 18, and is characterized by establishing the device for 
rolling round said resin moldings of the gestalt chosen from the shape of fibrous, the shape of a fiber, 
and a film from a supply side reel to a recipient reel under a reduced pressure condition. 
[0041] The coloring equipment of the resin moldings surface layer which starts invention of this 
application according to claim 21 in order to attain the above-mentioned purpose The container in 
which sealing for putting the coloring matter which has the resin and compatibility of the resin 
moldings which has sublimability and is colored, and said resin moldings on the saturation 
sublimation pressure condition of said coloring matter is possible, After said coloring matter 
sublimates with the exhaust air system for adjusting the pressure of the container in which said 
sealing is possible and the steam of coloring matter adheres to said resin moldings front face, said 
coloring matter is further characterized by establishing the heating means for permeating and 
distributing into said resin moldings. 

[0042] The coloring equipment of the resin moldings surface layer which starts invention of this 
application according to claim 22 in order to attain the above-mentioned purpose is coloring 
equipment of a resin moldings surface layer according to claim 21, is at least one mode chosen from 
the groups which consist of the five above-mentioned modes, and is further characterized by to form 
the source substrate of sublimation for being held so that said coloring matter may adhere to said 
resin moldings front face. 

[0043] The coloring equipment of the resin moldings surface layer which starts invention of this 
application according to claim 23 in order to attain the above-mentioned purpose The vacuum 
housing CI in which sealing for putting the coloring matter which has the resin and compatibility of 
the resin moldings which has sublimability and is colored on a saturation sublimation pressure 
condition is possible, The vacuum housing Jl in which sealing for putting said resin moldings on the 
saturation sublimation pressure condition of said coloring matter is possible, The connecting piping 
which makes a vacuum housing CI and a vacuum housing Jl connect mutually, and the breaker style 
of said connecting piping, The exhaust air system which adjusts independently the pressure in a 
vacuum housing CI, and the exhaust air system which adjusts independently the pressure in a 
vacuum housing Jl, After said coloring matter sublimates and the steam of coloring matter adheres 
to said resin moldings front face, said coloring matter is further characterized by establishing the 
heating means for permeating and distributing into said resin moldings. 

[0044] The coloring equipment of the resin moldings surface layer which starts invention of this 
application according to claim 24 in order to attain the above-mentioned purpose is claim 21, claim 
22, or coloring equipment of a resin surface layer according to claim 23, and is characterized by 
establishing the device for agitating said powder-like resin moldings. 

[0045] The coloring equipment of the resin moldings surface layer which starts invention of this 
application according to claim 25 in order to attain the above-mentioned purpose is claim 21, claim 
22, or coloring equipment of a resin surface layer according to claim 23, and is characterized by to 
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establish the device for rolling round said resin moldings of the gestalt chosen from the shape of 
fibrous, the shape of a fiber, and a film from a supply side reel to a recipient reel under a reduced 
pressure condition. 

[0046] The resin moldings applied to invention of this application according to claim 26 in order to 
attain the above-mentioned purpose is characterized by carrying out reforming of the surface layer 
by the reforming approach of claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, claim 8, 
claim 9, claim 10, claim 1 1, or a resin surface layer according to claim 12. 

[0047] The resin moldings applied to invention of this application according to claim 27 in order to 
attain the above-mentioned purpose is characterized by carrying out reforming of the surface layer 
by the reforming approach of a resin surface layer according to claim 13. 

[0048] The resin moldings applied to invention of this application according to claim 28 in order to 
attain the above-mentioned purpose is characterized by coloring a surface layer by the coloring 
approach of a resin surface layer according to claim 14. 

[0049] The resin moldings applied to invention of this application according to claim 29 in order to 
attain the above-mentioned purpose is characterized by coloring a surface layer by the coloring 
approach of a resin surface layer according to claim 15. 

[0050] The plastic lens applied to invention of this application according to claim 30 in order to 
attain the above-mentioned purpose is characterized by carrying out reforming of the surface layer 
by the reforming approach of claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, claim 8, 
claim 9, claim 10, claim 1 1, or a resin surface layer according to claim 12. 
[0051] The plastic lens applied to invention of this application according to claim 31 in order to 
attain the above-mentioned purpose is characterized by coloring a surface layer by the coloring 
approach of a resin surface layer according to claim 14. 

[0052] The resin coat lens applied to invention of this application according to claim 32 in order to 
attain the above-mentioned purpose is characterized by carrying out reforming of the resin surface 
layer by the reforming approach of claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, 
claim 8, claim 9, claim 10, claim 1 1, or a resin surface layer according to claim 12. 
[0053] The resin coat lens applied to invention of this application according to claim 33 in order to 
attain the above-mentioned purpose is characterized by coloring a resin surface layer by the coloring 
approach of a resin surface layer according to claim 14. 

[0054] The plastic film applied to invention of this application according to claim 34 in order to 
attain the above-mentioned purpose is characterized by carrying out reforming of the surface layer 
by the reforming approach of claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, claim 8, 
claim 9, claim 10, claim 1 1, or a resin surface layer according to claim 12. 
[0055] The plastic film applied to invention of this application according to claim 35 in order to 
attain the above-mentioned purpose is characterized by coloring a surface layer by the coloring 
approach of a resin surface layer according to claim 14. 

[0056] The fiber which starts invention of this application according to claim 36 in order to attain the 
above-mentioned purpose is characterized by carrying out reforming of the surface layer by the 
reforming approach of claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, claim 8, claim 9, 
claim 10, claim 1 1, or a resin surface layer according to claim 12. 

[0057] The fiber which starts invention of this application according to claim 37 in order to attain the 
above-mentioned purpose is characterized by coloring a surface layer by the coloring approach of a 
resin surface layer according to claim 14. 

[0058] The plastic optical fiber applied to invention of this application according to claim 38 in order 
to attain the above-mentioned purpose is characterized by carrying out reforming of the surface layer 
by the reforming approach of claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, claim 8, 
claim 9, claim 10, claim 1 1, or a resin surface layer according to claim 12. 

[0059] The plastic optical fiber applied to invention of this application according to claim 39 in order 
to attain the above-mentioned purpose is characterized by coloring a surface layer by the coloring 
approach of a resin surface layer according to claim 14. 

[0060] The resin moldings applied to invention of this application according to claim 40 in order to 
attain the above-mentioned purpose Claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, 
claim 8, claim 9, claim 10, claim 1 1, Or it is characterized by giving a firefly luminescence function 
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to a surface layer by surface layer reforming using the fluorochrome which has the resin and 
compatibility of the reforming approach of a resin surface layer according to claim 12, and the resin 
moldings which has sublimability and is covered. 

[0061] The resin moldings applied to invention of this application according to claim 41 in order to 
attain the above-mentioned purpose Claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, 
claim 8, claim 9, claim 10, claim 1 1, Or it is characterized by giving a photochromic function to a 
surface layer by surface layer reforming using the photochromic coloring matter which has the resin 
and compatibility of the reforming approach of a resin surface layer according to claim 12, and the 
resin moldings which has sublimability and is covered. 

[0062] The resin moldings applied to invention of this application according to claim 42 in order to 
attain the above-mentioned purpose Claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, 
claim 8, claim 9, claim 10, claim 1 1, By or surface layer reforming using the organometallic 
compound which has the resin and compatibility of the reforming approach of a resin surface layer 
according to claim 12, and the resin moldings which has sublimability and is covered It is 
characterized by giving an X-ray, an electron ray, and/or a radiation absorption function to a surface 
layer. 

[0063] The resin moldings applied to invention of this application according to claim 43 in order to 
attain the above-mentioned purpose Claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, 
claim 8, claim 9, claim 10, claim 1 1, Or it is characterized by giving an antibacterial mildewproofing 
function to a surface layer by surface layer reforming using the reforming approach of a resin surface 
layer according to claim 12, and the anti-fungus and mildewproofing agent which has the resin and 
compatibility of the resin moldings which has sublimability and is covered. 

[0064] The resin moldings applied to invention of this application according to claim 44 in order to 
attain the above-mentioned purpose Claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, 
claim 8, claim 9, claim 10, claim 1 1, Or it is characterized by giving a pharmacological activity 
function to a surface layer by surface layer reforming using the pharmacological activity organic 
compound which has the resin and compatibility of the reforming approach of a resin surface layer 
according to claim 12, and the resin moldings which has sublimability and is covered. 
[0065] The resin moldings applied to invention of this application according to claim 45 in order to 
attain the above-mentioned purpose Claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, 
claim 8, claim 9, claim 10, claim 1 1, Or it has the reforming. approach of a resin surface layer 
according to claim 12, and the resin and compatibility of a resiri moldings which have sublimability 
and are covered, and is characterized by giving the fiinction as agricultural chemicals to a surface 
layer by surface layer reforming using the organic compound in which bioactive is shown to animals 
and plants. 
[0066] 

[Embodiment of the Invention] Hereafter, it explains in full detail about the gestalt of suitable 
operation of this invention. 

[0067] [Reforming of a resin surface layer] In this invention with reforming of a resin moldings 
surface layer The physical properties of the surface layer part in Mr. Fukashi predetermined [ the 
front face of a resin moldings to ] For example, a consistency, a degree of hardness, impact strength, 
an elastic modulus, acoustic velocity, a dielectric constant, permeability, Electrical conductivity, 
surface electrical resistance, a volume resistivity, a photoconductivity, static electricity electrification 
ranking, electrification nature, It says changing light transmittance, the rate of a light reflex, 
polarizability, a refractive index, secondary light nonlinear susceptibility, 3rd light nonlinear 
susceptibility, a nonlinear refractive index, a hydrophilic property, a contact angle with water, 
hydrophobicity, oleophilic, gas permeability, water absorption, etc. in a resin independent case. 
Moreover, compared with a resin independent case, the case where the photolysis reaction by 
oxidative degradation, the pyrolysis reaction, ultraviolet rays, and/or the visible ray etc. is controlled 
is included by reforming a resin moldings surface layer. Moreover, compared with a resin 
independent case, the case where functions, such as fluorescence, phosphorescence, photochromic 
one, and a photorefractive effect, are given to a resin moldings surface layer is included by reforming 
a resin moldings surface layer. Furthermore, the case where a bioactive function and/or 
pharmacological activity functions, such as an antibacterial action and a mildewproofing operation, 
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are given to a resin moldings surface layer is included by reforming a resin moldings surface layer. 
[0068] Here, the thickness of the surface layer by which reforming is carried out, i.e., the depth from 
a front face, makes an upper limit the case where reforming of the whole resin moldings is carried 
out by making level of an atom or one molecule into a minimum. 

[0069] [Coloring of a resin surface layer] If the light transmittance, the rate of a light reflex, and/or 
refractive index of a surface layer change by having carried out reforming of the resin moldings 
surface layer, the color on appearance will change with a reforming front. That is, it can be 
considered that coloring of a resin surface layer is one sort of surface treatment. If the sublimability 
organic compound used in order to change the physical properties of a resin surface layer is colored, 
the color of a resin surface layer will turn into a color which added the colored organic compound to 
the color of resin original. 

[0070] In this invention, it shall call it "coloring" to reform a resin surface layer for the purpose of 
changing the color on the appearance of a resin moldings. 

[0071] [Resin moldings] Reforming and the coloring approach of the resin moldings surface layer of 
this invention are characterized by permeating and distributing said organic compound which put the 
organic compound which has the resin and compatibility of the resin moldings which has 
sublimability and is covered on the saturation sublimation pressure condition of said organic 
compound, and said organic compound steam was made to adhere to homogeneity on said resin 
moldings front face, and adhered from said resin moldings front face to the interior. 
[0072] Here, a resin moldings may be the gestalt of arbitration. A resin material specifically The 
letter of a block, a globular shape, hemispherical, a pellet type, cylindrical, The shape of the shape of 
the shape of a pipe, and a tube, a rectangular parallelepiped, a cube, and prism, a cone, a triangular 
pyramid, The shape of a thin film established on substrates, such as the shape of the shape of the 
shape of the shape of a square drill and a lens, plate-like, and a sheet, and a film, and a thin film, and 
glass, The plastics moldings to which the configuration of arbitration was given by the shaping 
approaches, such as a thing fabricated in the gestalt of the shape of a fiber, fiber, a plastic optical 
fiber, etc. or an injection-molding method, can be used. The fibrous resin moldings was processed 
further and gestalten, such as the shape of the shape of the shape of yarn by which spinning was 
carried out, and textiles, and a nonwoven fabric, may be taken. 

[0073] Moreover, there is especially no limit about the size of a resin moldings. That is, ** may be 
the powder and/or impalpable powder of several nanometers resin from hundreds of micrometers 
outside a particle. 

[0074] Moreover, you may fabricate combining two or more kinds of resin. For example, the resin 
moldings of the structure of the shape of a sheet which used a sublimability organic compound and 
affinitive resin as the 1st layer of a front face, and made the laminated structure two or more kinds of 
other resin under this 1st layer can be used. Furthermore, the front face of the structure which 
consists of the quality of the materials other than resin may be covered by the film of a sublimability 
organic compound and affinitive resin. For example, what carried out the coat of the thin film of 
affinitive resin to the sublimability organic compound can also be used for the front face of a glass 
lens or a plastic lens. 

[0075] [Resin] In this invention, the polymer of an organic compound, an organic high molecular 
compound, plastics, a polymer, and oligomer are included with "resin." It may be thermoplasticity or 
you may be thermosetting. As the example, ketone resin, norbornene resin, polystyrene, Pori (alpha 
methyl styrene), the poly indene, Pori (4-methyl-l-pentene), Polyvinyl pyridine, polyacetal, a 
polyvinyl formal, a polyvinyl acetal, A polyvinyl butyral, polyvinyl acetate, Pori propionic-acid 
vinyl, Polyvinyl alcohol, polyethylene, polypropylene, polybutadiene, The poly methyl pentene, a 
polyvinyl chloride, a chlorination polyvinyl chloride, chlorinated polyethylene, Chlorination 
polypropylene, a polyvinylidene chloride, polytetrafluoroethylene, Polychlorotrifluoroethylene resin, 
polyvinylidene fluoride, polyvinyl methyl ether, Polyvinyl ethyl ether, polyvinyl benzyl ether, a 
polyvinyl methyl ketone, Pori (N-vinylcarbazole), poly(N-vinylpyrrolidone), Polymethylacrylate, 
polyacrylic acid ethyl, polyacrylic acid, a polyacrylonitrile, A polymethyl methacrylate, 
polymethacrylic acid ethyl, polymethacrylic acid butyl, Polymethacrylic acid benzyl, 
polymethacrylic acid cyclohexyl, polymethacrylic acid, A polymethacrylic acid amide, the poly 
methacrylonitrile, the poly acetaldehyde, The poly trichloroacetic aldehyde, polyethylene oxide, 
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polypropylene oxide, Polyethylene terephthalate, polybutylene terephthalate, and polycarbonates 
(bisphenols + carbonic acid) The poly ape phone, polyether sulphone, polyphenylene sulfide, Pori 
(diethylene-glycol bisallyl carbonate), 6-nylon, 6 and 6-nylon, 12-nylon, 6, 12-nylon, Pori aspartic- 
acid ethyl, Polyglutamic acid ethyl, the poly lysine, polyproline, Pori (gamma-benzyl-L-glutamate), 
Methyl cellulose, ethyl cellulose, benzyl cellulose, hydroxyethyl cellulose, Hydroxypropylcellulose, 
an acetyl cellulose, cellulose triacetate, Cel low SUTORI butyrate, alkyd resin (phthalic anhydride + 
glycerol), Fatty-acid modified alkyd resin (fatty-acid + phthalic anhydride + glycerol), an 
unsaturated polyester resin (maleic-anhydride + phthalic anhydride + propylene glycol), An epoxy 
resin (bisphenols + epichlorohydrin), an epoxy resin (cresol novolak + epichlorohydrin), 
Polyurethane resin, phenol resin, a urea-resin, melamine resin, xylene resin, Organic polysilane, such 
as resin, such as a toluene resin, furan resin, guanamine resin, and diallyl phthalate resin, and Pori 
(phenyl methylsilane), the organic poly germane, and these copolymerization and 
copolycondensation objects are mentioned. As a copolymer, plastics, such as an acrylonitrile + 
styrene (AS resin), acrylonitrile + acrylate + styrene (AAS resin), acrylonitrile + ethylene + styrene 
(AES resin), acrylonitrile + butadiene + styrene (ABS plastics), acrylonitrile + chlorinated 
polyethylene + styrene (ACS resin), methyl methacrylate + butadiene + styrene (MBS resin), and 
ethylene-vinyl chloride copolymer, an ethylene-vinyl acetate copolymer, and an ethylene vinyl 
alcohol copolymer, can be mentioned. Moreover, a carbon disulfide, carbon tetrafluoride, 
ethylbenzene, perfluoro benzene, a perfluoro cyclohexane, or trimethylchlorosilane can use in usual 
the high molecular compound which carried out the plasma polymerization of the compound without 
polymerization nature, and obtained it. 

[0076] [Sublimability organic compound] Sublimation is the process in which a solid-state changes 
to a direct gas, without going via the liquid which is an intermediate phase, and if it is below the 
temperature of the triple point, it is a universal phenomenon which happens about all solid-states. 
However, for example, when it heats beyond ordinary temperature, organic compounds, such as 
ionicity crystals, such as an azo compound of large molecular weight and poly methine coloring 
matter, will not be based on a pressure, but will be pyrolyzed, without showing the melting point. It 
can be said that the triple point does not exist as a matter of fact, and is not sublimated to such 
matter. In order to distinguish from such matter, suppose that the organic compound which can be 
sublimated is called a "sublimability organic compound", without being accompanied by the... 
pyrolysis. 

[0077] It can consider as the example of a sublimability organic compound, for example, the 
following compound groups can be mentioned. 

[0078] As sublimability and a colorless organic compound, phenol derivatives, such as - 
methylenebis (4-methyl-6-tert-butylphenol), and 2, 6-G tert-butyl-p-cresol, butyl-ized 
hydroxyanisole, 2, 6-G tert-butyl-4-ethylphenol, 2, and 2 '2, 2-methylenebis (4-ethyl-6-tert- 
butylphenol), can be used. These compounds are known as an antioxidant of plastics and can 
strengthen an antioxidizing operation of a surface layer by reforming a resin surface layer using 
these. Moreover, it can use also for the purpose which changes the consistency of a resin surface 
layer, a degree of hardness, impact strength, an elastic modulus, acoustic velocity, a dielectric 
constant, static electricity electrification ranking, electrification nature, a refractive index, etc., 
without changing the color of a resin moldings. 

[0079] As an organic compound of sublimability and colorlessness thru/or light yellow, a phenyl 
salicylate, Salicylic-acid p-tert-buthylphenyl, salicylic-acid p-octyl phenyl, 2, 4-dihydroxy 
benzophenone, 2-hydroxy-4-methoxybenzophenone, 2, 2 , -dihydroxy-4-methoxybenzophenone, 2, 2'- 
dihydroxy -4, a 4'-dimethoxy benzophenone, 2-(2'- hydroxy-S'-methylphenyl) benzotriazol, 2-(2'- 
hydroxy-5'-tert-buthylphenyl) benzotriazol, 2-(2 hydroxy-3 f , 5'-G tert-buthylphenyl) benzotriazol, 
2-(2 f - hydroxy-S'-tert-butyl-S-methylpheny^-S-chlorobenzo triazole, 2-(2 f - hydroxy-3 1 , 5'-G tert- 
buthylphenyl)-5-chlorobenzo triazole, 2-[(2 — ! - hydroxy-3' -(3", 4", 5"6"-tetrahydro 
phthalimidomethyl)-5'-methylphenyl] benzotriazol --) 2-(2 f - hydroxy-S'-meta-acryloxy phenyl)-2H- 
benzotriazol, ethyl-2-cyano - 3 and 3'-diphenyl acrylate etc. can be mentioned. These compounds are 
known as an ultraviolet ray absorbent for plastics, and can strengthen an ultraviolet absorption 
operation of a surface layer by reforming a resin surface layer using these. Moreover, it can use also 
for the purpose which changes the consistency of a resin surface layer, a degree of hardness, impact 
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strength, an elastic modulus, acoustic velocity, a dielectric constant, static electricity electrification 
ranking, electrification nature, a refractive index, etc., without changing the color of a resin 
moldings. 

[0080] It is the organic molecular compound which forms the single crystal in which a secondary 
nonlinear optical effect is shown. As an organic compound of sublimability A urea and its derivative, 
meta nitroaniline, 2 -methyl-4-nitro aniline, Benzene derivatives, such as 2-(N and N-dimethylamino)- 

5- nitro acetanilide, N, and N'-screw (4-nitrophenyl) methane diamine, Stilbene derivatives, such as 
biphenyl derivatives, such as - nitro biphenyl, and a 4-methoxy-4 ! 4-methoxy -4 ! -nitro stilbene, 4- 
nitro-3-picoline = chalcone derivatives, such as pyridine derivatives, such as N-oxide, 2\ 4, and a 4- 
trimethoxy chalcone, a thienyl chalcone derivative, etc. can be mentioned. Without changing the 
color of resin surface layer original, since it is colorlessness thru/or yellow, these organic compounds 
can be used in order to change the consistency of a resin surface layer, a degree of hardness, impact 
strength, an elastic modulus, acoustic velocity, a dielectric constant, static electricity electrification 
ranking, electrification nature, a refractive index, 3rd light nonlinear susceptibility, a nonlinear 
refractive index, a photorefractive effect property, etc. 

[0081] Light absorption can be shown in the wavelength band of ultraviolet a visible ray - a near 
infrared ray, and azo dye, porphyrin coloring matter, phthalocyanine dye, triphenylmethane color 
system coloring matter, naphthoquinone coloring matter, an anthraquinone pigment, naphthalene 
tetracarboxylic acid diimide coloring matter, perylene tetracarboxylic acid diimide coloring matter, 
etc. can be mentioned as an example of the organic compound (organic coloring matter) of 
sublimability. A resin moldings surface resin layer can be colored by using these coloring matter. 
Moreover, when these coloring matter presents fluorescence, the function which presents 
fluorescence to the surface layer of a resin moldings can be given. 

[0082] As an example of sublimability azo dye, an azobenzene, 4-dimethylaminoazo benzene, a 4- 
dimethylamino-3 nitro azobenzene, 4-dimethylamino-4 nitro azobenzene and 4-dimethylamino- 
3-methyl -3' -nitro azobenzene, and 4-dimethylamino-3 -methyl -4 f -nitro azobenzene, 4-nitro 
azobenzene, etc. can be mentioned, for example. 

[0083] As an example of porphyrin coloring matter, a porphyrin, a tetra-phenyl porphyrin, etc. can 
be mentioned, for example. 

[0084] As an exampleof phthalocyanine dye, a phthalocyanine, a copper phthalocyanine, a cobalt 
phthalocyanine, a nickel phthalocyanine, a chloro aluminum phthalocyanine, etc. can be mentioned, 
for example. 

[0085] As an example of triphenylmethane color system coloring matter, crystal violet lactone, 3- 
diethylamino-6-methyl-7-chlorofluoran, 3-diethylamino-7-methylamino fluoran, 3-diethylamino-7- 
phenylamino fluoran, etc. can be mentioned, for example. 

[0086] As an example of naphthoquinone coloring matter, 1,4-naphthoquinone, a 2, 3-dichloro-l, 4- 
naphthoquinone, a 5-amino-2, 3-dichloro-l, 4-naphthoquinone, the 8-phenylamino 5-amino -2, 3- 
dicyano- 1,4-naphthoquinone, etc. can be mentioned, for example. 

[0087] As an example of an anthraquinone pigment, anthraquinone, 1 -aminoanthraquinone, 1,4- 
dihydroxyanthraquinone, etc. can be mentioned, for example. 

[0088] As an example of naphthalene tetracarboxylic acid diimide coloring matter, it is 1, 4, 5, 8- 
naphthalene tetracarboxylic acid diimide, N, and N'-dimethyl, for example. - 1, 4, 5, and 8- 
naphthalene tetracarboxylic acid diimide etc. can be mentioned. 

[0089] As an example of perylene tetracarboxylic acid diimide coloring matter, it is 3, 4, 9, 10- 
perylene tetracarboxylic acid diimide, N, and N'-G tert-butyl, for example. - 3, 4, 9, 10-perylene 
tetracarboxylic acid diimide, etc. can be mentioned. 

[0090] A photochromic phenomenon as a lifting, sublimability, and a crystalline organic compound 

6- BUROMO - 1', 3 dihydro-r, 3\ S'-trimethyl-S-nitro SUPIRO [2H-l-benzopyran -2 and 2 , -(2H)- 
Indore], 5-chloro -1, 3-dihydro - 1, 3, and 3-trimethyl SUPIRO [2H-Indore -2 and 3'-[3H] [2 and 1- 
naphth b] [1, 4] oxazine], 5-chloro -1, 3-dihydro - 1, 3, and 3-trimethyl SUPIRO [2H-Indore -2 and 
3'-[3H] [9 and 10-naphthb] [1, 4] oxazine], 6, 8-dibromo - 1', 3 dihydro-1', 3\ S'-trimethyl 
SUPIRO [2H-l-benzopyran -2 and 2 , -(2H)-Indore], 1\ 3 dihydro-1 1 , 3', 3'-trimethyl-6-nitro 
SUPIRO [2H-l-benzopyran -2 and 2 f -(2H)-Indore], 1\ 3 dihydro-S'-methoxy-l', 3\ 3'-trimethyl-6- 
nitro SUPIRO [2H-l-benzopyran -2 and 2 f -(2H)-Indore], 1\ 3 f - dihydro-8-methoxy-l f , 3 1 , 3'- 
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trimethyl-6-nitro SUPIRO [2H-l-benzopyran -2 and 2'-(2H)-Indore], 1, 3-dihydro - 1, 3, and 3- 
trimethyl SUPIRO [2H-Indore -2 and 3'-[3H] [2 and 1-naphth b] [1, 4] oxazine], 1, 3-dihydro - 1, 3, 
and 3-trimethyl SUPIRO [2H-Indore -2 and 3'-[3H] [9 and 10-FENANSURO b] [1, 4] oxazine], 1, 
3-dihydro - 1, 3, and 3-trimethyl SUPIRO [2H-Indore -2 and a 3*-[3H] [2 and 1-naphth b] pyran], 
SUPIRO pyrans, such as 1, the 3-dihydro-5-methoxies 1 and 3, and 3-trimethyl SUPIRO [2H-Indore 
-2 and a 3 f -[3H] [2 and 1-naphth b] pyran]; 2, a 5-dimethyl-3-fiiril ethylidenesuccinic acid anhydride, 
Fulgides, such as a 2 and 5-dimethyl-3-FURIRUIRO propylidene succinic-acid anhydride; 2, 3- 
screw (2, 4, 5-trimethyl-3-thienyl) maleic-acid anhydride, Diaryl ethenes, such as 2, 3-screw (2, 4, 5- 
trimethyl-3-thienyl) maleimide, cis-1, 2-dicyano -1, and 2-screw (2, 4, 5-trimethyl-3-thienyl) ethene, 
can be mentioned. A photochromic property can be given to the surface layer of a resin moldings by 
reforming a resin surface layer using these photochromic coloring matter. 
[0091] As an organometallic compound of sublimability, metallocenes, such as titanocene, 
BANAJINOSEN, clo MOSEN, comics NOSEN, a ferrocene, Cobalt Seng, nickelocene, and 
RUTENOSEN, can be mentioned. By reforming a resin surface layer using the organometallic 
compound of these sublimability, the permeability property of an X-ray or an electron ray is 
changeable. 

[0092] Moreover, since BANAJINOSEN, clo MOSEN, comics NOSEN, Cobalt Seng, nickelocene, 
etc. have the magnetic moment, a magnetic property is changeable by reforming a resin surface layer 
using the organometallic compound of these sublimability. 

[0093] As an organic compound of sublimability, a dichlorophenol, trichlorophenol, 
tetrachlorophenol, pentachlorophenol, p-chloro-m-xylenol, p-chloro-m-cresol, 4-chloro-2- 
phenylphenol, 2, 4 and 5, 6-tetra-chloro isophthalonitrile, 10, and lO'-oxy- screw phenoxy arsine, N- 
(TORIKURORO methylthio) phthalimide, N-(fluoro dichloro methylthio) phthalimide, etc. can be 
mentioned. These compounds are known as the preservation from decay and an antifungal agent for 
plastics, and can give an antibacterial mildewproofing function to a resin surface layer by reforming 
a resin surface layer using these. By using the reforming approach of the resin moldings surface 
layer of this invention, it becomes possible to stop the amount of preservation from decay and the 
antifungal agent used to necessary minimum compared with the case where scour preservation from 
decay and an antifungal agent to the whole plastics, and it is crowded in it. 

[0094] The function as physic and/or agricultural chemicals can be given to a resin surface layer by 
similarly reforming a resin surface layer as an organic compound of sublimability using an organic 
compound with pharmacological activity, for example, the thing for which L-menthol (melting point 
of 43 degrees C) is used — an analgesic action — moreover, a strong alignment operation can be 
given as a function of the surface layer of a resin moldings, for example, plastic film, by using 
camphor (melting point of 179 degrees C). Similarly, agricultural-chemicals functions, such as for 
example, a weeding-out function, a insect-killing fiinction, a noxious insect **** function, a plant 
growth promotion function, and a plant growth inhibitor, can be given to the surface layer of a sheet 
plastic. 

[0095] As sublimability and a crystalline organic compound, 3,4-dimethoxybenzaldehyde (melting 
point of 40 degrees C), a 3-oxy— 2-methyl-4-pyrone (melting point of 161 degrees C), etc. can be 
mentioned. It has these compounds as perfume, they are, and can give the function to generate a 
scent strong against a resin surface layer, by reforming a resin surface layer using these. 
[0096] 

[Example] Hereafter, an example is shown and the approach of this invention is explained in more 
detail. 

[0097] [Example 1] The glass tube 10 which closed the end as shown in drawing 1 (For example, the 
outer diameter of 1 5mm, the bore of 12mm, die length of 200mm) Inside As an organic compound 
20 which has the resin and compatibility of the resin moldings which has sublimability and is 
covered, 5mg of crystals of cis-1, 2-dicyano -1, and 2-screw (2, 4, 5-trimethyl-3-thienyl) ethene (the 
melting point of 121 degrees C; Tokyo formation product made from industry), 5-6 pellets (the outer 
diameter of about 2.5mm and die length of 2.5mm — cylindrical) of the bisphenol A polycarbonate 
(made in Aldrich Chemical, Inc.) were installed as a resin moldings. Then, it exhausted until it 
connected the other end of a glass tube 10 to evacuation equipment 50 and the pressure in tubing was 
set to 10 - 5 or less Pa under the room temperature, as shown in drawing 2 (A). Subsequently, as 
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shown in drawing 2 R> 2 (B), the melting sealed tube of the part near the end connection of said 
glass tube 10 was carried out by the burner 60 for the glass tube sealed tubes, and said organic 
compound and said resin pellet were sealed in the glass sealed tube 1 1 which stopped both ends. 
[0098] Next, it heated, having installed said glass sealed tube 1 1 in the thermostat 70, having 
covered said glass sealed tube 1 1 whole, having made into the minimum temperature (in the case of 
the above-mentioned compound 110 degrees C) sublimated without said sublimability organic 
compound pyrolyzing, and carrying out temperature control to a precision by making highest 
temperature into an upper limit among the temperature with which the following conditions are 
filled, as shown in drawing 3 . 

[0099] (a) the temperature which does not exceed the melting initiation temperature of said 
sublimability organic compound, and (b) — the glass transition temperature (in the case of a 
polycarbonate about 1 50 degrees C) of said resin, and (c) — the heat deformation initiation 
temperature of said resin, and (d) — the melting initiation temperature of said resin, and (e) — the 
temperature which does not exceed the decomposition initiation temperature of said resin. 
[0100] In addition, to enforce resin surface layer reforming and/or the coloring approach of this 
invention, without losing the fine structure in the surface smooth nature and the front face of a resin 
moldings, it is necessary to carry out temperature control so that heat deformation initiation 
temperature of said resin may not be exceeded. 

[0101] In this example, the internal temperature of a thermostat 70 was set as 110 degrees C, and it 
maintained in the precision of **0.1 degrees C to laying temperature for 24 hours. Then, the 
temperature of a thermostat 70 was gradually reduced over 9 hours to 25 degrees C. In addition, 
when said glass sealed tube 1 1 is taken out out of a thermostat and it cools quickly, the steam of said 
sublimability organic compound touches the wall of said cooled glass sealed tube 1 1 , and condenses, 
it deposits as a crystal, and there is a possibility that a sublimability organic compound may not be 
permeated and distributed by specified quantity homogeneity in a resin surface layer here. 
[0102] In this example, it cooled to the room temperature gradually and the cooling aforementioned 
glass sealed tube 1 1 was taken out, the glass sealed tube 1 1 was cut and the pellet of the 
polycarbonate which said sublimability organic compound permeated and distributed was taken out 
to the surface layer. This pellet was cut into round slices by the cutter, it observed with the optical 
microscope, and the cross-section photograph as shown in.drawing 1010 was taken. One graduation 
of the scale inserted into drawing 10 is 10 micrometers.. A depth of about 90 micrometers is covered 
from the front face of the pellet of the poly car boat so that clearly from drawing 10 , said 
sublimability organic compound permeates and distributes at a surface layer, and a surface layer is 
known by reforming and having been colored. 

[0103] Furthermore, by measurement of the light absorption spectrum of the obtained resin surface 
layer, optical microscope observation (usually visual field), polarization microscope observation, 
scanning electron microscope observation of said resin pellet front face, and transmission electron 
microscope observation of said resin pellet cross section, inside said resin pellet, it dissolution-ized 
and molecular dispersion, i.e., reforming and coloring of a surface layer are done, was checked for 
said sublimability organic compound. In addition, the crystal of said sublimability organic compound 
was not observed the front face and inside the resin pellet. [ which were obtained ] 
[0104] It was observed by osmosis of said sublimability organic compound, cis-1, 2-dicyano -1, and 
2-screw (2, 4, 5-trimethyl-3-thienyl) ethene that reforming and the colored polycarbonate surface 
layer change with the exposures of ultraviolet rays to yellow at red by the exposure of the visible ray 
and/or infrared radiation which omitted ultraviolet rays. That is, it was checked that the 
photochromic function had been given to the resin surface layer. 

[0105] Drawing 3 shows the simplest operation gestalt of resin surface layer reforming of this 
invention, and/or coloring equipment. That is, in the glass tube 1 1 which stopped both ends, the 
organic compound 20 which there are the resin and compatibility of a resin moldings (resin pellet 
30) and said resin moldings, and has sublimability is arranged. Within this glass tube 11, said 
organic compound is put on a saturation sublimation pressure condition. Moreover, a thermostat 70 
is a heating means for said organic compound sublimating, and the steam of said organic compound 
adhering to said resin moldings front face, and permeating and distributing said organic compound in 
said resin moldings further. 
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[0106] [the example 1 of a comparison] — as the organic compound 20 which has the resin and 
compatibility of the resin moldings which has sublimability and is covered in the glass tube 10 (for 
example, the outer diameter of 1 5mm, the bore of 12mm, die length of 200mm) which closed the end 
— for example Heating and annealing of the glass sealed tube 1 1 were performed like the example 1 
except having put in only the crystal of cis-1, 2-dicyano -1, and 2-screw (2, 4, 5-trimethyl-3-thienyl) 
ethene. The steam of said sublimability organic compound sublimated and generated at the time of 
heating did not adhere to return and the glass wall of a glass tube 1 1 on the front face of the original 
crystal at the time of annealing. In addition, when the glass sealed tube 1 1 in a heating condition was 
taken out from the thermostat and it cooled quickly, the steam of said sublimability organic 
compound touched the wall of said cooled glass sealed tube 11, condensed, deposited as a crystal, 
and adhered to the wall of said glass sealed tube 11. Thus, since a crystal deposits to a glass sealed 
tube wall when it quenches, it turns out that sublimation advanced and the steam of said 
sublimability organic compound is full in the glass sealed tube with heating. 
[0107] [an example 2] — polymethylmethacrylate (PMMA): — 2.0g — acetone: — it dissolved in 
200ml. The resin powder which deposited while stirring this solution into n-hexane :800ml was 
carried out the ** exception. After washing this resin powder by n-hexane, it was made to dry under 
reduced pressure, and subsequently it ground. Heating was continued for the obtained resin powder 
for two days at 100 degrees C under the ultra-high vacuum of less than 10 - 5Pa, and volatile 
components, such as a residual solvent, were removed completely. In lOOmg of this powder, it is a 
glass substrate (the thickness of 0. 14mm, and width of face of 10mm). It inserts with a spacer with a 
thickness of 100 micrometers between die length of 20mm, and aluminum foil (20 micrometers in 
thickness, width of face of 10mm, die length of 20mm). Furthermore, the glass plate of one more 
sheet was piled up on aluminum foil, it heated at 150 degrees C under the vacuum, and the film 
(about 100 micrometers of thickness) of PMMA was produced between a glass substrate/aluminum 
foil using the approach (vacuum hot pressing) of sticking the glass plate of two sheets by pressure. 
Subsequently, after cooling enough, aluminum foil was removed and the PMMA thin film 33 formed 
on the glass substrate 40 was obtained. 

[0108] As an organic compound 20 which has the resin and compatibility of the resin moldings 
which has sublimability and is covered in the glass tube 10 (for example, the outer diameter of 
15mm, the bore of 12mm, die length of 200mm) which closed the end 20mg of crystals of cis-1, 2- 
dicyano -1, and 2-screw (2, 4, 5-trimethyl-3-thienyl) ethene, The glass substrate with which said 
resin thin film 33 was formed was installed, and it exhausted until it connected the other end of a 
glass tube 10 to evacuation equipment 50 and the pressure in tubing was set to 10-5 or less Pa under 
the room temperature. Then, the melting sealed tube of the part near the end connection of said glass 
tube 10 was carried out by the burner 60 for the glass tube sealed tubes, and said organic compound 
and said resin thin film were sealed in the glass sealed tube 1 1 which stopped both ends. 
[0109] As shown in drawing 4 , said glass sealed tube 1 1 was installed in the thermostat 70, and said 
glass sealed tube 1 1 whole was covered, and it heated in the temperature (in the case of the above- 
mentioned compound 110 degrees C) sublimated without said sublimability organic compound 
pyrolyzing, carrying out temperature control to a precision. The temperature of a thermostat 70 was 
gradually reduced over 9 hours 5 hours after to 25 degrees C. 

[0110] Molecular dispersion, i.e., have dissolution-ized, was checked for said sublimability organic 
compound by the surface layer of said resin thin film 33 covering a depth of about 20 micrometers 
by measurement of the light absorption spectrum of the obtained resin thin film, optical microscope 
observation (usually visual field), polarization microscope observation, scanning electron 
microscope observation of said resin thin film front face, and transmission electron microscope 
observation of said resin thin film cross section. In addition, the crystal of said sublimability organic 
compound was not observed the front face and inside the resin thin film. [ which were obtained ] 
That is, said sublimability organic compound permeates and distributes from the front face of the 
PMMA resin thin film 33 formed on the glass substrate 40, and a surface layer (20 micrometers in 
thickness) is known by reforming and having been colored. 

[0111] The polycarbonate resin thin film in which reforming was carried out by cis-1, the 2-dicyano 
-1, and 2-screw (2, 4, 5-trimethyl-3-thienyl) ethene which were produced by this example changes 
with the exposures of ultraviolet rays to yellow at red by the exposure of the visible ray and/or 
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infrared radiation which omitted ultraviolet rays. That is, functioning as a photochromic thin film 
was checked. The visible ray and infrared radiation which cut light with a wavelength of less than 
400nm are irradiated for 20 minutes, and 2, 4, 6, and the result of having irradiated for 8 or 10 hours 
and having measured change of an absorption spectrum are shown for the ultraviolet rays (main 
wavelength of 366nm) of the black light in what became yellow at drawing 1 1 . the spectrum a 
visible ray with a wavelength of 400nm or more and 20 minutes after an infrared exposure — a 
continuous line shows [ the 2 hour back of a dotted line and UV irradiation / the long chain-line and 
4 hour back of said one / the short chain-line and 6 hour back of said one ] the dashed-line and 10- 
hour back of said one for the two-dot chain line and 8-hour back of said one. 
[0112] [Example 3] The glass substrate 40 which has the resin thin film 33 (100 micrometers of 
thickness) which formed Pori (2-hydroxypropyl methacrylate) (PHPMA) on the glass substrate 40 
(for example, the thickness of 0.14mm, width of face of 10mm, die length of 50mm) by the vacuum 
hot pressing other than the PMMA substrate in an example 2 was produced. And this different kind 
of resin thin film put in two glass substrates 40 formed respectively in the same glass sealed tube 1 1, 
and performed heating and annealing like the example 2 with the organic compound 20 which has 
the resin and compatibility of the resin moldings which has sublimability and is covered. As a result 
of spectrum observation, to the PMMA thin film, said sublimability organic compound dissolution- 
ized like the example 2, and reforming and being colored were checked for the surface layer. On the 
other hand, the absorption which belongs to said sublimability organic compound was not checked 
by ultraviolet, visible, and the infrared absorption spectrum of the obtained PHPMA thin film. 
Although, as for said sublimability organic compound, there is compatibility in PMMA in this result, 
there is no compatibility in PHPMA, and when there is no compatibility, osmosis and distribution 
into a resin thin film can be interpreted as not taking place. 

[0113] [Example 2 of a comparison] Heating and annealing were performed like the example 2 with 
the organic compound 20 which has the resin and compatibility of the resin moldings which has 
sublimability and is covered about the glass sealed tube 1 1 which put in only the resin thin film 33 
(lOOmicro of thickness) which fabricated Pori (2-hydroxypropyl methacrylate) (PHPMA) by vacuum 
hot pressing on the glass substrate 40 (for example, the thickness of 0.14mm, width of face of 10mm, 
die length of 50mm). The absorption which belongs to said sublimability organic compound was not 
checked by the absorption spectrum of the obtained PHPMA thin film as a result of spectrum- 
observation. . : 

[0114] As mentioned above, the thing said sublimability organic compound sublimates into the 
decompressed glass sealed tube at the time of heating, and a steam is [ thing ] full in a glass tube 
from observation of examples 1, 2, and 3 and the examples 1 and 2 of a comparison, If a heating 
condition will be maintained without [ that a vacuum evaporationo process advances and ] cooling if 
the steam is cooled, and said sublimability organic compound and affinitive resin moldings (pellet 
and resin thin film) are placed there In the resin surface layer, said sublimability organic compound 
dissolution[ molecular dispersion and ]-ized, and reforming and/or being colored were checked for 
the surface layer. Although said sublimability organic compound was once sublimated on the other 
hand when said sublimability organic compound and affinitive resin moldings did not exist, 
returning [ said sublimability organic compound steam ]-to crystal front face ** was checked by 
annealing. 

[0115] Here, about the compatibility of said sublimability organic compound and resin, he can 
understand as "existence of stabilization by solvation energy." That is, resin is acting here as a 
"solvent" in the case of the "medium" and solution to said sublimability organic compound. In the 
case where the compatibility of said sublimability organic compound and resin is not accepted, resin 
is acting as "a medium of solubility zero." In this case, since it is "nothing [ the stabilization by 
solvation energy ]", said sublimability organic compound steam cannot permeate and distribute in 
resin. Therefore, if it cools slowly after heating to a maximum-vapor-tension condition, as for the 
steam of said sublimability organic compound, it is thermodynamically most stable to return to a 
crystal front face again and to crystallize. On the other hand, when "there is stabilization by solvation 
energy", said sublimability organic compound steam which arrived at the resin front face is 
evaporated again, and the direction dissolution-ized into resin stabilizes it rather than returning to a 
crystal front face. When it puts in another way and there "there is stabilization by solvation energy", 
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"the dissolution 11 from a crystal front face to the inside of resin advances through the vacuum. In 
addition, based on rules of thumb, such as the similarity of a molecule substructure, and a soluble 
parameter, it is necessary to search by trial and error like the case where it looks for the solvent 
suitable for recrystallization purification about "existence of compatibility." It is also possible in that 
case to utilize the technique of computational chemistry. 

[0116] [Example 4] as an organic compound 20 which has the resin and compatibility of the resin 
moldings which prepares three glass tubes 10 (the outer diameter of 15mm, the bore of 12mm, die 
length of 200mm) which closed the end, has sublimability and is covered in each inside 20mg of 
crystals of cis-1, 2-dicyano -1, and 2-screw (2, 4, 5-trimethyl-3-thienyl) ethene, As a resin moldings, 
it is the pellet 30 (the outer diameter of about 2.5mm) of the bisphenol A polycarbonate (made in 
Aldrich Chemical, Inc.). die length of 2.5mm — cylindrical — 5-6 pieces were installed, and it 
exhausted until it connected the other end of a glass tube 10 to evacuation equipment 50 and the 
pressure in tubing was set to 10-5 or less Pa under the room temperature. Then, the melting sealed 
tube of the part near the end connection of said glass tube was carried out by the burner 60 for the 
glass tube sealed tubes, and said organic compound and said resin moldings were sealed in the glass 
sealed tube 1 1 which stopped both ends. 

[0117] Every one of said three glass sealed tubes 1 1 was installed in the thermostat 70, and said glass 
sealed tube 1 1 whole was covered, and it heated in the temperature (in the case of the above- 
mentioned compound 110 degrees C) sublimated without said sublimability organic compound 
pyrolyzing, carrying out temperature control to a precision. Heating time was respectively made into 
12 hours, 24 hours, and 48 hours about three. The temperature of a thermostat 70 was gradually 
reduced over 9 hours after heating termination to 25 degrees C. As for the crystal of said 
sublimability organic compound, in any case, it remained. 

[0118] When optical microscope observation of a cross section was performed about said three sorts 
which made the heating processing time 12, 24, and 48 hours of resin pellets of each, the depth 
which said sublimability organic compound dissolution[ osmosis and ]-ized was 55 micrometers, 
100 micrometers, and 190 micrometers from the pellet front face according to the heating processing 
time, respectively. That is, when a sublimability organic compound fully existed, it turned out that 
the thickness of the depth which said sublimability organic compound dissolutionf osmosis and ]- 
izes, i.e., the surface layer which carries out reforming, is controllable by the heating processing 
time. In addition, needless to say, the thickness of the surface layer which carries out reforming is 
controllable also by controlling the charge to the resin moldings of a sublimability organic 
compound. 

[0119] [Example 5] Drawing 5 is the sectional view showing the outline configuration of resin 
surface layer reforming of this example, and/or coloring equipment. 

[0120] As a resin moldings, coating of the dichloromethane solution of polycarbonate resin was 
carried out to the 1 st page of the circular glass substrate 400 (for example, 0.6mm in the diameter of 
120mm, thickness) with the spin coat method, and the resin film 300 (1 micrometer of thickness) 
which carried out degassing processing at 150 degrees C for 2 hours was used under the high 
vacuum often to 5 Pa. 

[0121] On the other hand, the sublimability organic compound (for example, cis-1, 2-dicyano -1,2- 
screw (2, 4, 5-trimethyl-3-thienyl) ethene) was formed with scorification on the source substrate 240 
(2mm in the aluminum plate of 120mm, for example, a diameter, thickness) of sublimation, and the 
source of sublimation was produced. 

[0122] And the above-mentioned source of sublimation was installed so that face to face might be 
stood against the above-mentioned resin film 300. The spacing of the resin film 300 and the formed 
sublimability organic compound 200 was set to 5mm. The steam of the sublimability organic 
compound generated from the source of sublimation arrives at a resin film front face for a short time, 
so that this spacing is short. However, if this spacing is shortened extremely, in case the interior of a 
direct-vent-system container will be made reduced pressure, an exhaust back pressure will increase. 
1mm thru/or about 10mm are desirable. 

[0123] The direct-vent- system container outer wall 110 consists of stainless steel or aluminum, and 
is made into the structure (not shown) which can be divided up and down for receipts and payments 
of a substrate. 
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[0124] It connects with the evacuation system 150 via the vacuum valve 190 and the vacuum pipe 
line 120, and the interior 100 of a direct- vent-system container closes a valve 190, after exhausting 
until the pressure inside [ 100 ] a direct- vent-system container is set to 10 - 5 or less Pa under a room 
temperature. Thereby, a direct- vent- system container is sealed. 

[0125] What consists of aluminum which embedded the seeds electrical-and-electric-equipment 
exotherm of for example, a vacuum specification can be used for the heater 710 used as a heating 
means, the source substrate heater 720 of sublimation, the resin film glass substrate heater 740, and 
the vacuum valve heater 790. By installing without a clearance the heater which consists of the high 
quality of the material of heat-conducting characteristic, the parts of the interior 100 of a direct- vent- 
system container and the vacuum valve 190 can be heated to homogeneity. Here, temporarily, when 
the part where temperature is lower than others exists in a part of interior 100 of a direct- vent-system 
container, and/or vacuum valve 190, since there is a possibility that it may be cooled in the part, and 
the steam of the sublimability organic compound generated by sublimation may crystallize and 
deposit, cautions are required. 

[0126] The source substrate 240 of sublimation, the source substrate heater 720 of sublimation, and 
the circular glass substrate 400 and the resin film glass substrate heater 740 shall be stuck by the 
substrate and the heater with two or more maintenance pawls (not shown), respectively. 
[0127] After making reduced pressure the interior 100 of a direct-vent-system container in the case 
of this example, temperature control was performed to the precision so that it might heat and the 
whole might become the laying temperature (for example, 110 degrees C) of ** 1 degree C with the 
above-mentioned heating means. 

[0128] Heating reduced gradually the temperature inside a stop and a direct- vent-system container 
over 12 hours for 24 hours to 25 degrees C. Subsequently, the interior of a direct-vent-system 
container was returned to atmospheric pressure, and the resin film 300 on the circular glass substrate 
400 was taken out. 

[0129] By measurement of the light absorption spectrum of the obtained resin film 300, optical 
microscope observation (usually visual field), polarization microscope observation, scanning 
electron microscope observation of said resin thin film front face, and transmission electron 
microscope observation of said resin thin film cross section, inside the resin film 300, it dissolution- 
ized and molecular dispersion, i ; e., reforming and coloring of a surface layer are done, was checked 
for said sublimability organic compound. Moreover, the crystal of said sublimability organic 
compound was not observed the front face and inside the resin film. [ which were obtained ] 
[0130] In this example, after making reduced pressure the interior 100 of a direct- vent-system 
container, it heated, but since heating under the vacuum using a heater advances with "radiant heat 1 ', 
it cannot be referred to as efficient. Especially, the large circular glass substrate 400 and the large 
source substrate 240 of sublimation of area are stuck at the resin film glass substrate heater 740 and 
the source substrate heater 720 of sublimation, respectively, and in order to improve heat transfer, it 
is necessary to apply thermally conductive silicone grease etc. What is necessary is just to 
decompress the interior 100 of a direct- vent-system container to a predetermined pressure, after 
heating the interior 100 of a direct-vent-system container, the direct- vent-system container outer wall 
110, and the vacuum valve 190 to homogeneity to predetermined temperature under atmospheric 
pressure, in order to raise the effectiveness of a heating process, without using such a thing. What is 
necessary is just to heat it beforehand, after inert gas, such as nitrogen gas and argon gas, permutes 
the ambient atmosphere inside [ 100 ] a direct- vent-system container when there is a possibility that 
resin and a sublimability organic compound may carry out oxidation degradation by the oxygen in 
air, in case it heats under atmospheric pressure. If it heats in ordinary pressure, since many 
[ compared with the time of reduced pressure ], quantity of gas can heat efficiently the whole interior 
of a direct- vent-system container to homogeneity by the convection current of a gas molecule. 
[0131] In addition, if the time amount taken to decompress to a predetermined pressure is long when 
adopting the approach of decompressing, after heating, the sublimation from a sublimability organic 
compound will start and a part will escape to the evacuation system 150. In order to make this loss 
into the minimum, it is necessary to shorten the time amount taken to decompress to a predetermined 
pressure as much as possible. For that purpose, what is necessary is to make small the exhaust back 
pressure of the vacuum valve 190 and the vacuum pipe line 120, and just to use efficient vacuum 
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pumps, such as a turbo molecular pump, for an evacuation system further. 

[0132] If a sublimability organic compound is infiltrated into the hole of porosity particles, such as 
silica gel, diatomaceous earth, and a zeolite, and is beforehand used, in case the technique of 
performing reduced pressure after heating is used, in order to take time amount for the sublimated 
steam to diffuse in a direct- vent- system container from the inside of a hole, it becomes possible to 
reduce the loss of a reduced pressure process. 

[0133] After heating, in case the technique of performing reduced pressure is used, if sublimation 
starts, the "heat of sublimation" according to the amount of the steam to sublimate will be taken from 
the source of sublimation. In order to compensate this, it is necessary to continue heating to the 
source of sublimation and to perform temperature control carefully. Generally, since ebullition does 
not advance more quickly, even if sublimation is heating in a vacuum, there are few possibilities that 
delay may arise in supply of the heat of sublimation. 

[0134] When carrying out the high-speed exhaust air of the interior of a direct- vent-system 
container, it is necessary to devise so that a sublimability organic compound may not disperse. When 
the powder of a sublimability organic compound adheres to the front face of a resin moldings, the 
powder of a sublimability organic compound should permeate into the direct resin film, and there 
should be a possibility that the homogeneity of osmosis and distribution of the sublimability organic 
compound into the resin film may be spoiled. 

[0135] What is necessary is just to use "the source of sublimation" which consists of one of 
configurations shown below, in order to carry out as [ disperse / a sublimability organic compound ]. 

[0136] A sublimability organic compound on the front face of the source substrate of sublimation 
independently (A) Coating or the formed film, (B) A sublimability organic compound and binder 
resin on the front face of the source substrate of sublimation Coating or formed film, (C) The 
porosity particle which has sunk in a sublimability organic compound on the front face of the source 
substrate of sublimation Coating or formed film, (D) That which sank into the front face of the 
source substrate of sublimation in the porosity particle and binder resin which have sunk in the 
sublimability organic compound, and sank into the hole of coating or the formed film, and the source 
substrate front face of sublimation of (E) porosity (for example, aluminum plate by which alumite 
processing was carried out) in the sublimability organic compound. 

[0137] In case membranes are formed, when using binder resin, or there are not a sublimability 
organic compound and compatibility, it is desirable as a principle to choose and use what there is 
[ what ] no compatibility and distributes a sublimability organic compound as a crystal or a particle 
further. This is because "sublimation" in strict semantics will not take place temporarily if a 
sublimability organic compound dissolution-izes in binder resin. 

[0138] In case membranes are formed, to adopt a coating method, it needs to be careful enough so 
that a solvent may not remain in the coating film. When a solvent is used, the residual solvent in a 
paint film must be removed on conditions which a sublimability organic compound does not 
sublimate. Since this is not an easy thing, it is desirable to adopt the coating method, for example, the 
coating method using ultraviolet curing mold resin or electron ray hardening mold resin, not to use a 
solvent, as much as possible. 

[0139] When it is the compound which a sublimability organic compound tends to fuse, the approach 
of carrying out melting membrane formation on the source substrate of sublimation with a non- 
solvent is recommended. 

[0140] If it is the compound which a sublimability organic compound tends to fuse, it can be made to 
sink in with a non-solvent into the hole of the porosity particle mentioned above or a porosity 
substrate. For example, scorification which is described below can be used. That is, the porosity 
particle of optimum dose and the impalpable powder of a sublimability organic compound are first 
taught to a direct- vent-system container with a vacuum valve, degassing is continued at a room 
temperature, and the air in the hole of a porosity particle is removed. Then, a direct- vent-system 
container is sealed and heated and melting of the sublimability organic compound is carried out. 
Subsequently, if inert gas is gradually introduced in a direct-vent-system container with a melting 
condition, the fused sublimability organic compound will permeate in the hole of a porosity particle. 
Subsequently, after cooling, the lump of the porosity particle which sinks in the sublimability 
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organic compound condensed with the sublimability organic compound is ground, and the 
sublimability organic compound sinking-in porosity particle of a^esired particle size is obtained. A 
porosity substrate is used instead of a porosity particle, the same process is performed, and if it 
finally fails to write the sublimability organic compound adhering to a porosity substrate front face, a 
sublimability organic compound sinking-in porosity substrate can be obtained. 
[0141] [Example 6] Drawing 6 is the sectional view showing the outline configuration of resin 
surface layer reforming of this example, and/or coloring equipment. 

[0142] As an organic compound 20 which has the resin and compatibility of the resin moldings 
which has sublimability and is covered, cis-1, 2-dicyano -1, and 2-screw (2, 4, 5-trimethyl-3-thienyl) 
ethene were put into the tray 24, and it introduced into the vacuum housing CI through the vacuum 
door CG 1. The interior of a vacuum housing CI serves as the closed space C by closing the vacuum 
door CG 1 and the vacuum valves CB1 and JC1. 

[0143] On the other hand, as a resin moldings, coating of the dichloromethane solution of 
polycarbonate resin was carried out to the 1st page of the circular glass substrate 400 (for example, 
0.6mm in the diameter of 120mm, thickness) with the spin coat method, and the resin film 300 (1 
micrometer of thickness) which carried out degassing processing at 150 degrees C for 2 hours was 
introduced into the vacuum housing Jl through gate valve JG1 under the high vacuum of ten to 5 Pa 
using the migration rail JL1. The interior of a vacuum housing Jl serves as the closed space J by 
closing gate valve JG1 and the vacuum valves JB1 and JC1. 

[0144] The temperature in the closed space J was controlled at the same 110 degrees C as the 
temperature in the closed space C by controlling heating by the heater JH1 attached all over the wall 
of a vacuum housing Jl, gate valve JG1 with a heater, and the vacuum valves JB1 and JC1 with a 
heater. 

[0145] Moreover, the temperature in the closed space C was controlled at the same 1 10 degrees C as 
the temperature in the closed space J by controlling heating by the heater CHI attached all over the 
wall of a vacuum housing CI, the heater CH2 for the vacuum doors CG 1, and the vacuum valves 
CB1 and JC1 with a heater. Said sublimability organic compound is sublimated as given in an 
example 1, without pyrolyzing in 1 10 degrees C. 

[0146] After putting the pressure in the space C closed by opening the vacuum valve CB1 with a 
heater attached in the vacuum housing CI, and connecting with the evacuation system valve flow 
coefficient 1 on the saturation sublimation pressure condition of said sublimability organic 
compound, the vacuum valve CB1 was closed. In addition, if the vacuum valve CB1 is kept open, 
the steam of said sublimability organic compound will escape to the evacuation system valve flow 
coefficient 1 . Then, in order to compensate the fall of whenever [ by the leak from each part of 
vacuum devices / reduced pressure ], it controlled so that the pressure in the space C which 
sometimes opened and closed the vacuum valve CB1 served as saturation sublimation pressure of 
said sublimability organic compound. 

[0147] By, opening the vacuum valve JB1 with a heater attached in the vacuum housing Jl on the 
other hand, and connecting with the evacuation system JV1 After making the pressure in the closed 
space J below equivalent with the saturation sublimation pressure of said sublimability organic 
compound in said temperature (110 degrees C), in order to close the vacuum valve JB1 and to 
compensate the fall of whenever [ by the leak from each part of vacuum devices / reduced pressure ], 
It controlled so that the pressure in the space J which sometimes opened and closed the vacuum 
valve JB1 became the saturation sublimation pressure of said sublimability organic compound, and 
below equivalent. 

[0148] Subsequently, opened the vacuum valve JC1 with a heater which has separated the vacuum 
housing CI and the vacuum housing Jl, the closed space C and the closed space J were made to 
connect, and it considered as the closed space M with which the closed space C and the closed space 
J were aligned, and temperature and a pressure were controlled so that the whole inside of closed 
space M will be in the saturation sublimation pressure condition of said organic compound further. 
Thus, it was made to be spread in the space J closed before the steam of said sublimability organic 
compound which it was frill of in the space C closed before connection connecting. At this time, the 
process which the steam of said sublimability organic compound diffuses from a vacuum housing CI 
to a vacuum housing Jl is promoted by opening slightly the vacuum valve JB1 from the vacuum 
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housing Jl to the evacuation system JV1, and controlling the pressure in a vacuum housing Jl to 
become lower than the inside of a vacuum housing CI . However, if the vacuum valve JB1 is kept 
opened wide, the steam of said sublimability organic compound will escape to the evacuation system 
JV1. 

[0149] The interior can be made to permeate and distribute said sublimability organic compound 
which said resin moldings front face which placed said sublimability organic compound steam 
generated within the vacuum housing CI into the vacuum housing Jl was made to adhere to 
homogeneity, and adhered from said resin moldings front face by controlling to said predetermined 
temperature and pressure as mentioned above. The vacuum valve JC1 with a heater which has 
separated the vacuum housing CI and the vacuum housing Jl for this process predetermined time, 
for example, after making it continue for 10 minutes, is closed. Said sublimability organic compound 
steam which opened the vacuum valve JB1 and remained to the vacuum housing Jl interior is 
exhausted. After cooling the temperature of a vacuum housing Jl to near the room temperature, gate 
valve JG1 was opened slightly slowly, the vacuum housing Jl interior was returned to atmospheric 
pressure, gate valve JG1 was opened wide, and said resin moldings was taken out. 
[0150] By measurement of the light absorption spectrum of the obtained resin film 300, optical 
microscope observation (usually visual field), polarization microscope observation, scanning 
electron microscope observation of said resin thin film front face, and transmission electron 
microscope observation of said resin thin film cross section, inside the resin film 300, it dissolution- 
ized and molecular dispersion, i.e., reforming and coloring of a surface layer are done, was checked 
for said sublimability organic compound. Moreover, the crystal of said sublimability organic 
compound was not observed the front face and inside the resin film. [ which were obtained ] 
[0151] It becomes possible continuously about the front face of a resin moldings reforming and to 
color until the sublimability organic compound prepared in the vacuum housing CI is consumed 
completely, keeping the temperature of a vacuum housing CI constant by observing the above- 
mentioned procedure using the equipment ( drawing 6 ) of this example. 

[0152] [Example 7] Drawing 7 is the sectional view showing the outline configuration of resin 
surface layer reforming of this example, and/or coloring equipment. 

[0153] Resin surface layer reforming and/or coloring equipment of this example adjoin the vacuum 
housing Jl of the equipment ( drawing 6 ) of an example 6, and form a vacuum housing J2 through 
gate valve JG1 with a heater. 

[01 54] A resin moldings is put on the migration rail JL2 in a vacuum housing J2 through the vacuum 
door JG 2. Here, a resin moldings can be introduced in the vacuum housing Jl for resin moldings 
processing, without returning the pressure of the vacuum housing Jl interior for resin moldings 
processing to atmospheric pressure by closing the vacuum door JG 2 and gate valve JG1, opening 
the vacuum valve JB2, and adjusting the pressure of the vacuum housing J2 interior by the 
evacuation system JV2. 

[0155] Furthermore, it becomes possible continuously about the front face of a resin moldings 
reforming and to color until the sublimability organic compound prepared in the vacuum housing CI 
is consumed completely, maintaining the temperature of a vacuum housing Jl and a vacuum housing 
CI without a trouble which the sublimability organic compound 20 crystalizes in the vacuum 
housing J2 interior by fulfilling conditions which are described below. 

[0156] The temperature of a vacuum housing CI and a vacuum housing Jl is adjusted so that the 
saturation sublimation pressure conditions of the sublimability organic compound 20 may be 
fulfilled. An example is as given in an example 6. 

[0157] When opening gate valve JG1, the inside of a vacuum housing J2 is whenever [ equivalent to 
the vacuum housing Jl interior reduced pressure ], and the vacuum valve JC1 is closed and needs to 
fulfill the conditions said that the steam of a sublimability organic compound does not exist in the 
vacuum housing Jl interior. If this condition is not satisfied, the sublimability organic compound 20 
may crystallize in the vacuum housing J2 interior. 

[0158] As for the temperature of the resin moldings introduced into a vacuum housing Jl, being 
heated to predetermined temperature before installation is desirable. This has a vacuum housing Jl in 
a reduced pressure condition, that of heating by radiant heat is effective, and is for a temperature up 
taking feelings. What is necessary is to specifically heat [ by ] to predetermined temperature under 
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atmospheric pressure, just before introducing into a vacuum housing J2, to decompress promptly to a 
vacuum housing J2, and just to transport into a vacuum housing Jl "in the state of vacuum 
incubation" after carrying in, to it. 

[0159] After transporting the predetermined resin moldings by which time amount processing was 
carried out into a vacuum housing J2 within a vacuum housing Jl, in order to take out in atmospheric 
air, it is desirable to carry out in the following procedure. First, the vacuum valve JC1 with a heater 
which has separated the vacuum housing CI and the vacuum housing Jl is closed, and said 
sublimability organic compound steam which opened the vacuum valve JB 1 and remained to the 
vacuum housing Jl interior is exhausted. In the meantime, the pressure of the vacuum housing J2 
interior is adjusted so that it may become the Jl interior and an EQC. Subsequently, gate valve JG1 
is opened, a resin moldings is transported into a vacuum housing J2 from the inside of a vacuum 
housing Jl, and gate valve JG1 is closed. After the temperature of a resin moldings falls to 
predetermined temperature, the vacuum door JG 2 is opened and a resin moldings is taken out in 
atmospheric air. What it needs to be careful of here is the phenomenon in which said sublimability 
organic compound is evaporated and desorbed from a resin surface layer in the vacuum housing J2 
interior of a reduced pressure condition. It cannot ignore, when it is an organic compound with high 
maximum vapor tension. The technique of introducing air or inert gas to the vacuum housing J2 
interior for preventing this in the phase where the temperature of a resin moldings is higher than a 
room temperature, returning to the bottom of atmospheric pressure, and quenching a resin moldings 
is effective. 

[0160] [Example 8] Drawing 8 is the sectional view showing the outline configuration of resin 
surface layer reforming of this example, and/or coloring equipment. 

[0161] Resin surface layer reforming and/or coloring equipment of this example adjoin the vacuum 
housing Jl of the equipment ( drawing 6 ) of an example 6, form a vacuum housing JO through gate 
valve JG1 with a heater, and form a vacuum housing J2 through gate valve JG2 with a heater further. 
Although it faces introducing a resin moldings into equipment and the same role as the vacuum 
housing J2 in an example 7 ( drawing 7 ) is played, the vacuum housing JO in the equipment of this 
example is used only in order to transport a resin moldings to a vacuum housing Jl. The vacuum 
housing J2 in the equipment of this example is used in order to take out a resin moldings out of 
equipment, or in order to send to the equipment for the following process (not shown). Or 
equipments for degree process, such as a sputtering system (not shown), may be formed in the 
vacuum-devices J2 interior. 

[0162] The equipment ( drawing 7 ) indicated in the example 7 is suitable for performing only 
surface treatment and coloring of a resin moldings. On the other hand, the equipment of this example 
continues at surface treatment and coloring of a resin moldings, and is suitable for transporting a 
resin moldings to another processing process continuously. 

[0163] A resin moldings is put on the migration rail JL0 in a vacuum housing JO through the vacuum 
door JG 0. Here, a resin moldings can be introduced in the vacuum housing Jl for resin moldings 
processing, without returning the pressure of the vacuum housing Jl interior for resin moldings 
processing to atmospheric pressure by closing the vacuum door JG 0 and gate valve JG1, opening 
the vacuum valve JB0, and adjusting the pressure of the vacuum housing JO interior by the 
evacuation system JV0. 

[0164] Furthermore, it becomes possible continuously about the front face of a resin moldings 
reforming and to color until the sublimability organic compound prepared in the vacuum housing CI 
is consumed completely, maintaining the temperature of a vacuum housing Jl and a vacuum housing 
CI without a trouble which the sublimability organic compound 20 crystalizes in the vacuum 
housing JO and/or vacuum housing J2 interior by fulfilling conditions which are described below. 
[0165] The temperature of a vacuum housing CI and a vacuum housing Jl is adjusted so that the 
saturation sublimation pressure conditions of the sublimability organic compound 20 may be 
fulfilled. An example is as given in an example 6. 

[0166] When opening gate valve JG1, the inside of a vacuum housing JO is whenever [ equivalent to 
the vacuum housing Jl interior reduced pressure ], and the vacuum valve JC1 is closed and needs to 
fulfill the conditions said that the steam of a sublimability organic compound does not exist in the 
vacuum housing Jl interior. If this condition is not satisfied, the sublimability organic compound 20 
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may crystallize in the vacuum housing JO interior. 

[0167] As for the temperature of the resin moldings introduced into a vacuum housing Jl, being 
heated to predetermined temperature before installation is desirable. This has a vacuum housing Jl in 
a reduced pressure condition, that of heating by radiant heat is effective, and is for a temperature up 
taking feelings. What is necessary is to specifically heat [ by ] to predetermined temperature under 
atmospheric pressure, just before introducing into a vacuum housing JO, to decompress promptly to a 
vacuum housing JO, and just to transport into a vacuum housing Jl "in the state of vacuum 
incubation" after carrying in, to it. 

[0168] After transporting the predetermined resin moldings by which time amount processing was 
carried out into a vacuum housing J2 within a vacuum housing Jl, in order to take out in atmospheric 
air, it is desirable to carry out in the following procedure. First, the vacuum valve JC1 with a heater 
which has separated the vacuum housing CI and the vacuum housing Jl is closed, and said 
sublimability organic compound steam which opened the vacuum valve JB1 and remained to the 
vacuum housing Jl interior is exhausted. In the meantime, the pressure of the vacuum housing J2 
interior is adjusted so that it may become the Jl interior and an EQC. Subsequently, gate valve JG2 
is opened, a resin moldings is transported into a vacuum housing J2 from the inside of a vacuum 
housing Jl, and gate valve JG2 is closed. After the temperature of a resin moldings falls to 
predetermined temperature, the vacuum door JG 3 is opened, and a resin moldings is taken out in 
atmospheric air, or it transports to the following process. What it needs to be careful of here is the 
phenomenon in which said sublimability organic compound is evaporated and desorbed from a resin 
surface layer in the vacuum housing J2 interior of a reduced pressure condition. It cannot ignore, 
when it is an organic compound with high maximum vapor tension. The technique of introducing air 
or inert gas to the vacuum housing J2 interior for preventing this in the phase where the temperature 
of a resin moldings is higher than a room temperature, returning to the bottom of atmospheric 
pressure, and quenching a resin moldings is effective. 

[0169] [Example 9] Drawing 9 is the sectional view showing the outline configuration of resin 
surface layer reforming of this example, and/or coloring equipment. The equipment of this example 
attaches the reel stands RH1 and RH2 in the vacuum housing Jl interior for resin moldings 
processing instead of the migration rail in the equipment ( drawing 6 ) of an example 6. By attaching 
the supply side reel R2 for supplying a resin film or fiber 333 to this reel stand, and the recipient reel 
Rl for rolling round, and rotating a recipient reel according to the device of a rotation installation 
machine (not shown) etc. A resin film or fiber 333 is processed continuously. 
[0170] In processing, the organic compound 20 which has the resin and compatibility of the resin 
moldings which has sublimability and is covered is first put into a tray 24, and it introduces into a 
vacuum housing CI through the vacuum door CG 1. The interior of a vacuum housing CI serves as 
the closed space C by closing the vacuum door CG 1 and the vacuum valves CB1 and JC1 . 
[0171] On the other hand, the resin film or the fiber 333, and the recipient reel Rl which are rolled 
round by the supply side reel R2 are introduced into a vacuum housing Jl through gate valve JG1 as 
a resin moldings, it attaches in the reel stands RH2 and RH1, respectively, and a resin film or fiber 
333 is rolled round from the supply side reel R2 to the recipient reel Rl. The interior of a vacuum 
housing Jl serves as the closed space J by closing gate valve JG1 and the vacuum valves JB1 and 
JC1. 

[0172] The temperature in the closed space J is controlled to the same temperature as the temperature 
in the closed space C by controlling heating by the heater JH1 attached all over the wall of a vacuum 
housing Jl , gate valve JG1 with a heater, and the vacuum valves JB1 and JC1 with a heater. This 
laying temperature makes a minimum temperature sublimated without the organic compound 20 
which has the resin and compatibility of the resin moldings which has sublimability and is covered 
pyrolyzing, and it carries out temperature control to a precision by making highest temperature into 
an upper limit among the temperature with which the following conditions are filled. 
[0173] (a) the temperature which does not exceed the melting initiation temperature of the 
sublimability organic compound 20, and (b) — the glass transition temperature of said resin, and (c) - 
- the temperature which does not exceed the heat deformation initiation temperature of said resin, 
and (d) — the temperature which does not exceed the melting initiation temperature of said resin. 
[0174] Moreover, the temperature in the closed space C is controlled to the same temperature as the 
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temperature in the closed space J by controlling heating by the heater CHI attached all over the wall 
of a vacuum housing CI, the heater CH2 for the vacuum doors CG 1, and the vacuum valves CB1 
and JC1 with a heater. 

[0175] After putting the pressure in the space C closed by opening the vacuum valve CB1 with a 
heater attached in the vacuum housing CI, and connecting with the evacuation system valve flow 
coefficient 1 on the saturation sublimation pressure condition of the sublimability organic compound 
20, the vacuum valve CB1 is closed. In addition, if the vacuum valve CB1 is kept open, the steam of 
the sublimability organic compound 20 will escape to the evacuation system valve flow coefficient 
1 . Then, in order to compensate the fall of whenever [ by the leak from each part of vacuum devices / 
reduced pressure ], it controls so that the pressure in the space C which sometimes opened and closed 
the vacuum valve CB1 serves as saturation sublimation pressure of the sublimability organic 
compound 20. 

[0176] By, opening the vacuum valve JB1 with a heater attached in the vacuum housing Jl on the 
other hand, and connecting with the evacuation system JV1 After making the pressure in the closed 
space J below equivalent with the saturation sublimation pressure of the sublimability organic 
compound 20 in said temperature, in order to close the vacuum valve JB1 and to compensate the fall 
of whenever [ by the leak from each part of vacuum devices / reduced pressure ], It controls so that 
the pressure in the space J which sometimes opened and closed the vacuum valve JB1 becomes the 
saturation sublimation pressure of the sublimability organic compound 20, and below equivalent. 
[0177] Subsequently, open the vacuum valve JC1 with a heater which has separated the vacuum 
housing CI and the vacuum housing Jl, the closed space C and the closed space J are made to 
connect, and it considers as the closed space M with which the closed space C and the closed space J 
were aligned, and temperature and a pressure are controlled so that the whole inside of closed space 
M will be in the saturation sublimation pressure condition of said organic compound further. Thus, it 
is made to be spread in the space J closed before the steam of the sublimability organic compound 20 
which it was full of in the space C closed before connection connecting. At this time, the process 
which the steam of the sublimability organic compound 20 diffuses from a vacuum housing CI, to a 
vacuum housing Jl is promoted by opening slightly the vacuum valve JB1 from the vacuum housing 
Jl to the evacuation system JV1, and controlling the pressure in a vacuum housing Jl to become 
lower than the inside of a vacuum housing CI. However, if the vacuum valve JB1 is kept opened 
wide, the steam of the sublimability organic compound 20 will escape to the evacuation system JV1. 
[0178] Into the vacuum housing Jl with which the steam of the sublimability organic compound 20 
was filled, a recipient reel is rotated and a resin film or fiber 333 is moved from a supply side reel to 
a recipient reel by part for constant speed, for example, 10mm,/. 

[0179] The interior can be made to permeate and distribute the sublimability organic compound 20 
which the front face of the resin film which placed sublimability organic compound 20 steam 
generated within the vacuum housing CI as mentioned above into the vacuum housing Jl, or fiber 
333 was made to adhere to homogeneity, and adhered from said resin moldings front face. 
[0180] After all of the resin film prepared by the supply side reel R2 or fiber 333 reach the recipient 
reel Rl, The vacuum valve JC1 with a heater which has separated the vacuum housing CI and the 
vacuum housing Jl is closed. Sublimability organic compound 20 steam which opened the vacuum 
valve JB1 and remained to the vacuum housing Jl interior is exhausted. After cooling the 
temperature of a vacuum housing Jl to near the room temperature, gate valve JG1 is opened slightly 
slowly, the vacuum housing Jl interior is returned to atmospheric pressure, and the resin film or fiber 
333 which opened gate valve JG1 wide and was rolled round by the reel Rl is taken out. 
[0181] The equipment of this example can make a photochromic function able to give the surface 
layer of fiber, or is the purpose to which an ultraviolet absorption function is made to give, and can 
be especially used for a sheet-plastic surface layer suitably. Furthermore, it can use also for the 
purpose which gives a pharmacological activity function and the function as agricultural chemicals 
to a sheet-plastic surface layer. 

[0182] [Example 10] A plastic optical fiber is used instead of the resin film in an example 9, or fiber 
333, and also the surface layer of a plastic optical fiber is reformed like an example 9, the refractive 
index of a surface layer can be changed or a photochromic function and a fluorescence function can 
be given. 
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[0183] [Example 1 1] Change at cis-1, the 2-dicyano -1, and 2-screw (2, 4, 5-trimethyl-3-thienyl) 
ethene which were used as an organic compound which has the resin and compatibility of the resin 
moldings which has sublimability and is covered in an example 1, and 9 and 10-diphenyl anthracene 
are used. It changes to the pellet of the bisphenol A polycarbonate used as a resin moldings in the 
example 1 . The pellet of the poly ape phone (made in Aldrich Chemical, Inc.) (the outer diameter of 
about 2.5mm) die length of 3mm — being cylindrical — used, changed to 1 10 degrees C whenever 
[ in an example 1 / stoving temperature ], made processing temperature into 150 degrees C, changed 
in processing-time 24 hours in an example 1 , and the processing time was made into 48 hours, and 
also it processed like the example 1. 

[0184] When this pellet was put on the dark place and the ultraviolet ray lamp was irradiated, skillful 
blue fluorescence was observed from the pellet front face. That is, said sublimability organic 
compound permeates and distributes, reforming of the surface layer is carried out to the surface layer 
of polycarbonate resin, and it turns out that the function which presents fluorescence was given. 
[0185] [Example 12] Drawing 12 is the sectional view showing the outline configuration of resin 
surface layer reforming of this example, and/or coloring equipment. This equipment is suitable for 
surface layer reforming of powdered resin, and/or coloring. 

[0186] As an organic compound 20 which has the resin and compatibility of the resin moldings 
which has sublimability and is covered, cis-1, 2-dicyano -1, and 2-screw (2, 4, 5-trimethyl-3-thienyl) 
ethene were put into the tray 24, and it introduced into the vacuum housing CI through the vacuum 
door CG 1. The interior of a vacuum housing CI serves as the closed space C by closing the vacuum 
door CG 1 and the vacuum valves CB1 and JCL 

[0187] On the other hand, the non-colored type (mean particle diameter of 20 micrometers) of 
thermosetting acrylic modified resin impalpable powder "a RABUKO roll" (Dainichiseika Colour & 
Chemicals Mfg. Co., Ltd. make) was introduced into the vacuum housing Jl through the vacuum 
door JG 4 with churning equipment as a resin moldings. The vacuum valves JC1 and JB1 shall be 
completely closed at the time of installation. In addition, the interior of a vacuum housing Jl serves 
as the closed space J by closing the vacuum door JG 4 and the vacuum valves JB1 and JC1. 
[0188] The temperature in the closed space J was controlled at the same 110 degrees C as the 
temperature in the closed space C by controlling heating by the vacuum valves JB1 and JC1 with the 
heater JH1 attached all over the wall of a vacuum housing Jl , the heater for the vacuum doors JG 4, 
and a heater under atmospheric pressure (i.e., the condition of having opened the vacuum door JG 4 
slightly). Furthermore, using the impeller driven by the magnet coupling type churning motor 
attached by the vacuum door JG 4, the powdered resin in a vacuum housing Jl was stirred so that all 
powdered resin might become the above-mentioned temperature. After the temperature of powdered 
resin reached the above-mentioned temperature, the vacuum door JG 4 was closed completely. 
[0189] Moreover, the temperature in the closed space C was controlled at the same 110 degrees C as 
the temperature in the closed space J by controlling heating by the heater CHI attached all over the 
wall of a vacuum housing CI, the heater CH2 for the vacuum doors CG 1, and the vacuum valves 
CB 1 and JC 1 with a heater. Said sublimability organic compound is sublimated as given in an 
example 1, without pyrolyzing in 1 10 degrees C. 

[0190] After putting the pressure in the space C closed by opening the vacuum valve CB1 with a 
heater attached in the vacuum housing CI, and connecting with the evacuation system valve flow 
coefficient 1 on the saturation sublimation pressure condition of said sublimability organic 
compound, the vacuum valve CB1 was closed. In addition, if the vacuum valve CB1 is kept open, 
the steam of said sublimability organic compound will escape to the evacuation system valve flow 
coefficient 1 . Then, in order to compensate the fall of whenever [ by the leak from each part of 
vacuum devices / reduced pressure ], it controlled so that the pressure in the space C which 
sometimes opened and closed the vacuum valve CB1 served as saturation sublimation pressure of 
said sublimability organic compound. 

[0191] On the other hand, the pressure in the closed space J was made below equivalent with the 
saturation sublimation pressure of said sublimability organic compound in said temperature (110 
degrees C) by opening the vacuum valve JB1 with a heater attached in the vacuum housing Jl little 
by little, and connecting with the evacuation system JV1, stirring the powdered resin in a vacuum 
housing Jl using the impeller driven by the magnet coupling type churning motor attached by the 
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vacuum door JG 4. Under the present circumstances, if the vacuum valve JB1 is opened rapidly, 
since powdered resin will soar violently, cautions are required. Subsequently, in order to close the 
vacuum valve JB1 and to compensate the fall of whenever [ by the leak from each part of vacuum 
devices / reduced pressure ], it controlled so that the vacuum valve JB1 was sometimes opened and 
the pressure in the closed space J became the saturation sublimation pressure of said sublimability 
organic compound, and below equivalent. 

[0192] Next, opened the vacuum valve JC1 with a heater which has separated the vacuum housing 
CI and the vacuum housing Jl, the closed space C and the closed space J were made to connect, and 
it considered as the closed space M with which the closed space C and the closed space J were 
aligned, and temperature and a pressure were controlled so that the whole inside of closed space M 
will be in the saturation sublimation pressure condition of said organic compound further. Moreover, 
stirring the powdered resin in a vacuum housing Jl was continued using the impeller driven by the 
magnet coupling type churning motor attached by the vacuum door JG 4. Thus, it was made to be 
spread in the space J closed before the steam of said sublimability organic compound which it was 
flill of in the space C closed before connection connecting. At this time, the process which the steam 
of said sublimability organic compound diffuses from a vacuum housing CI to a vacuum housing Jl 
is promoted by opening slightly the vacuum valve JB1 from the vacuum housing Jl to the evacuation 
system JV1, and controlling the pressure in a vacuum housing Jl to become lower than the inside of 
a vacuum housing C 1 . However, if the vacuum valve JB 1 is kept opened wide, the steam of said 
sublimability organic compound will escape to the evacuation system JV1. 
[0193] The interior can be made to permeate and distribute said sublimability organic compound 
which said sublimability organic compound steam generated within the vacuum housing CI was 
made to adhere to homogeneity on the front face of the powdered resin stirred within the vacuum 
housing Jl, and adhered from said resin moldings front face by controlling to said predetermined 
temperature and pressure as mentioned above. The vacuum valve JC1 with a heater which has 
separated the vacuum housing CI and the vacuum housing Jl for this process predetermined time, 
for example, after making it continue for 12 hours, is closed. Said sublimability organic compound 
steam which opened the vacuum valve JB1 and remained to the vacuum housing Jl interior is 
exhausted. After cooling the temperature of a vacuum housing Jl to near the room temperature, the 
vacuum door JG 4 was opened slightly slowly, the vacuum housing J 1 interior was returned to 
atmospheric pressure, the vacuum door JG 4 was opened wide completely, and said resin moldings 
was taken out. 

[0194] By the optical microscope of powdered resin and scanning microscope observation which 
were obtained, it was checked that the whole front face of powdered resin is colored homogeneity 
with said photochromic compound. Moreover, existence of the microcrystal of a photochromic 
compound was not checked in powdered resin. 

[0195] The obtained powdered resin changes with the exposures of ultraviolet rays to yellow at red 
by the exposure of the visible ray and/or infrared radiation which omitted ultraviolet rays. That is, 
functioning as powdered photochromic resin was checked by having carried out reforming of the 
surface layer of powdered resin. 

[0196] [Example 13] It changed to the polycarbonate resin thin film formed in the 1st page of the 
circular glass substrate 400 in an example 6 as a resin moldings, and the stand holding the edge of 
said plastic lens was used using the Pori (methyl methacrylate) plastic lens, and also the surface layer 
of a plastic lens was reformed like the example 6 using said photochromic coloring matter, and the 
follow clo MDCKU function was given. 

[0197] Even if it uses that to which resin coating of the front face of a glass lens was carried out 
instead of said plastic lens, similarly, a surface layer can be reformed using said photochromic 
coloring matter, and a follow clo MIKKU function can be given. 

[0198] Moreover, as an organic compound which has the resin and compatibility of the resin 
moldings which has sublimability and is covered, instead of said photochromic coloring matter, the 
surface layer of a plastic lens or a resin coat lens can be reformed, and it can also be colored the 
color of arbitration by using usual sublimability coloring matter. 

[0199] [an example 14] — as a resin moldings in a screw vial with a capacity of 50ml with 5-6 pellets 
(the outer diameter of about 2.5mm, and die length of 2.5mm — cylindrical) of the bisphenol A 
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polycarbonate (made in Aldrich Chemical, Inc.) The crystal of a ferrocene carboxy aldehyde (made 
in Aldrich Chemical, Inc.; melting point of 1 17 degrees C) is installed as an organic compound 20 
which has the resin and compatibility of the resin moldings which has sublimability and is covered. 
The lid of a screw vial was sealed, said screw vial was put into 120 degrees C to the thermostat 
which carried out a temperature setup, and it heated under atmospheric pressure. Sublimation of a 
ferrocene carboxy aldehyde starts in connection with the temperature rise inside a screw vial, and the 
interior reaches a maximum- vapor-tension condition. After continuing heating for 4 hours, to the 
room temperature, 4 hours was required and it cooled. 

[0200] The surface layer of the obtained polycarbonate pellet was colored vivid orange peculiar to a 
ferrocene derivative. 

[0201] When the cross section of the obtained polycarbonate pellet was observed and analyzed by 
the X-ray microanalyser attached in the scanning electron microscope, it was checked that the iron 
element is distributed from the front face of a pellet covering a depth of about 10 micrometers. That 
is, inside said resin pellet, it dissolution-ized and molecular dispersion, i.e., reforming and coloring 
of a surface layer are done, was checked for said sublimability organic compound. 
[0202] [Example 15] 20g (mpl78 degree C; Wako Pure Chem make) of camphor put into ten 
commercial hangers for the clothes made from polypropylene and a commercial glass evaporating 
dish as a resin moldings is put in into a vacuum dryer (DP41 mold made from the Yamato science). 
Seal a vacuum door and close the vacuum valve of an inlet completely, and heating is begun where 
the vacuum valve of an exhaust port is opened slightly. When internal wall surface temperature 
reached 100 degrees C, the vacuum valve of an exhaust port was closed completely and it considered 
as the sealing condition, and heating was continued, controlling temperature so that internal 
temperature becomes 100 degrees C thru/or 105 degrees C. Internal temperature was maintained at 
said temperature requirement for 2 hours, after observing the camphor in a glass evaporating dish 
and sublimating completely from the observation port of a vacuum dryer. Subsequently, after it 
opened the inlet for heating after cooling radiationally for 12 hours, a stop and, and making internal 
pressure into atmospheric pressure, the vacuum door was opened and the hanger was taken out. The 
crystal of camphor did not deposit on the interior of a vacuum dryer, and the front face of a hanger. 
When it measured one weight of a hanger at a time, an average of 2g and weight were increasing. It 
- is judged as what camphor permeated and distributed and weight increased to the surface layer of a - 
hanger. Thus, the hanger for the clothes made from polypropylene by which reforming of the surface 
layer was carried out demonstrates the insect control function which camphor has for a long period 
of time. 

[0203] [Example 3 of a comparison] Although camphor was kneaded and injection molding was 
tried in polypropylene, loss in quantity by sublimation of camphor was remarkable, and it was 
difficult to obtain the moldings whose presentation was fixed. Moreover, since a lot of camphor 
steams occurred in work environment, in order to be work environment and atmospheric-air 
maintenance, it turned out that a local exhaust ventilation and an exhaust air processor are newly 
needed. 

[0204] Next, the approach of dipping the hanger for the clothes made from polypropylene in the 
toluene solution of camphor, and infiltrating camphor into a surface layer was tried. Although it was 
checked that a certain amount of quantity of camphor sinks in, since the toluene used as a solvent 
also permeates into polypropylene, if it remains as it is, it cannot be used as an object for daily 
necessaries. Then, when long duration heating reduced pressure drying was performed at 60 degrees 
C among the vacuum dryer and toluene was removed completely, the camphor weight in a hanger 
was about [ in the case of an example 15 ] 1/50. Compared with the approach of an example 15, it 
turned out that effectiveness is remarkably bad. 
[0205] 

[Effect of the Invention] As mentioned above, the resin moldings with which reforming of the 
equipment and the surface layer the reforming approach of the resin moldings surface layer of this 
invention and for it was carried out as explained to the detail, And according to the resin moldings 
with which the equipment and the surface layer the coloring approach of a resin moldings surface 
layer and for it were colored, and the resin moldings to which fiinctionality was given by reforming 
of a surface layer It consists of a sublimability organic compound and resin, and the surface layer 
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with these uniform presentations by which reforming was carried out is produced on the front face of 
a resin moldings, The surface layer which contains a sublimability organic compound and does not 
contain an volatile impurity and by which reforming was carried out is produced on the front face of 
a resin moldings, It consists of a sublimability organic compound and resin, and the surface layer 
with these uniform presentations by which reforming was carried out is efficiently produced on the 
front face of a resin moldings, The surface layer containing a sublimability organic compound by 
which reforming was carried out is produced on the front face of a resin moldings, without spoiling 
the surface smooth nature of a resin moldings, When micro processing is performed to the front face 
of a resin moldings, produce the surface layer containing a sublimability organic compound by 
which reforming was carried out on the front face of a resin moldings, without spoiling this surface 
structure, The surface layer containing the sublimability organic compound of an extensive class by 
which reforming was carried out is produced on the front face of a resin moldings, The surface layer 
which contained thickness and/or a sublimability organic compound with a uniform presentation 
without complicated mechanical control and by which reforming was carried out is produced on the 
front face of a resin moldings, It becomes possible to produce the surface layer which was not 
concerned with the size of the area of a surface layer, but contained the sublimability organic 
compound which has uniform thickness and/or a uniform presentation and by which reforming was 
carried out on the front face of a resin moldings, and to offer a resin moldings with the surface layer 
which has the above-mentioned description and by which reforming was carried out. 
[0206] Furthermore, the thing for which it consists of sublimability coloring matter and resin, and 
the colored surface layer with these uniform presentations is produced on the front face of a resin 
moldings, The colored surface layer which contains sublimability coloring matter and does not 
contain an volatile impurity is produced on the front face of a resin moldings, It consists of 
sublimability coloring matter and resin, and the colored surface layer with these uniform 
presentations is efficiently produced on the front face of a resin moldings, The colored surface layer 
containing sublimability coloring matter is produced on the front face of a resin moldings, without 
spoiling the surface smooth nature of a resin moldings, When micro processing is performed to the 
front face of a resin moldings, produce the colored surface layer containing sublimability coloring 
matter on the front face of a resin moldings, without spoiling this surface structure, The colored 
surface layer containing the sublimability coloring matter of an extensive class is produced on the 
front face of a resin moldings, The colored surface layer which contained thickness and/or 
sublimability coloring matter with a uniform presentation without complicated mechanical control is 
produced on the front face of a resin moldings, The colored surface layer which was not concerned 
with the size of the area of a surface layer, but contained the sublimability coloring matter which has 
uniform thickness and/or a uniform presentation is produced on the front face of a resin moldings, 
Above The resin moldings with which functionality was given to the surface layer can be offered by 
having carried out reforming of a resin moldings with the colored surface layer which has the 
description, and the surface layer. 

[0207] Moreover, functionality can be given to the surface layer of a resin moldings by the amount 
of the high-performance material used far fewer than the case where knead high-performance 
material to the whole resin, and functionality is given to it. 

[Translation done.] 



http://v™w4.ipdl.ncipL^ 3/20/2006 



JP,2000-281821,A [DRAWINGS] 



Page 1 of 5 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



i 



[Drawing 2] 




J 



1 



1 u 

i 



(A) 



C 



1 



<>JdR>o 



(B) 



[Drawing 3] 




7 o 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 



3/20/2006 



JP,2000-281821,A [DRAWINGS] 



IDrawing 4] 




70 



[Drawing 5 




< / 



JH1 



JL1 
20 



J CI 



J Q 1 
CH2- 



m 




§ 

! 




i 




24 



CHI 



CQ1 



CB1 



CI 



"CV1 



http://www4ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



JP,2000-281821,A [DRAWINGS] 



Page 3 of 5 



[Drawing 7] 




[Drawing 9] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 3/20/2006 



JP,2000-281821,A [DRAWINGS] 



Page 4 of 5 




[Drawing 12] 



http://www4jpdLncipi.gojp/cgi-biii/tran_web_cgi_ejje 3/20/2006 



JP,2000-281821,A [DRAWINGS] 



Page 5 of 5 



JG4 




OV1 



[Drawuig 1 1] 



1.4 



1.2 



m 

# 0.8 



0.6 



0.4 



0.2 



300 



-| 1 1 1 1 1 1 1 1 « j 1 1 1 1 J 1 1 1 r- 



_. I , . . , L 



400 



500 600 
ififi [nm] 



700 



800 



[Translation done.] 



http ://www4 . ipdl .ncipi . go j p/cgi-bin/tran_web_cgi_ej j e 



3/20/2006 



esp@cenet document view 



1/1 s<—i> 



MODIFICATION OF SURFACE LAYER OF RESIN MOLDED MATERIAL, DEVICE 
THEREFOR AND RESIN MOLDED MATERIAL OF WHICH SURFACE LAYER IS 
MODIFIED, AND COLORING OF SURFACE LAYER OF RESIN MOLDED 
MATERIAL, DEVICE THEREFOR AND RESIN MOLDED MATERIAL OF WHICH 
SURFACE LAYER IS COLORED, AND RESIN FORMED MATERIAL IMPARTED 
WITH FUNCTIONALITY BY SURFACE MODIFICATION 



Patent number: 
Publication date: 
Inventor: 



Applicant: 



Classification: 
- international: 



- european: 
Application number: 
Priority number(s): 



JP2000281821 
2000-10-10 

HIRAGATAKASHI; MORIYA TETSUO; CHIN KEIEI; 
TOMINAGA JUNJI; ATODA NOBUFUMI; TANAKA 
NORIO; YANAGIMOTO HIROMITSU; UENO ICHIRO; 
TSUJITA KOJI 

AGENCY IND SCIENCE TECHN; HIRAGA TAKASHI; 
MORIYA TETSUO; DAINICHISEIKA COLOR CHEM; 
VICTOR COMPANY OF JAPAN 

C08J7/00; C08J7/06; C08J7/00; (IPC1-7): C08J7/06; 
A61K9/70; B29C71/00; D06M23/00; G02B1/10; 
G02B6/00 

C08J7/00; C08J7/06B 
JP1 9990091 038 19990331 
JP19990091038 19990331 



Also published as: 



EP 1179558 (A1) 
WO0058391 (A1) 



Report a data error here 



Abstract of JP2000281821 

PROBLEM TO BE SOLVED: To perform a 
modification and/or coloring of a resin surface 
layer by penetrating/dispersing an organic 
compound having an affinity to the resin and a 
sublimating property on the surface of the resin 
formed material. SOLUTION: This method for 
modifying and coloring a surface of a resin is 
provide by putting a resin formed material and an 
organic compound having an affinity to the resin 
and also a sublimating property in a hermetically 
closed container, and adjusting inside pressure 
and temperature to make a saturated sublimation 
pressure state for uniformly attaching the organic 
compound on the surface of the resin formed 
material and further penetrating/dispersing to its 
inside. Also, by modifying the surface of the 
resin, it is possible to impart functionality to it. 
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ekem-cxees j i n©EEEBE»E©ag$* 
a^g-rtrbyi::. 

y— h#*aC-CXfi»»J ll=E*Lr»lt6*l. a 

AUTE*«i»prtt<Exa!aw j eewbee 
E**ETT?EELT*&tMB«BE»E©ag*«a 
^g-t z t &mt-t &ebxbe ©&»#;*„ 
[n*ai 3] a*3S5, if^jse. si*«7, is* 

«8. »*S9. E**JS1 0, ffi»qii i % IS 

2i=Esa*m£nii0>atjra&i=£ii-c, 

«rE*flMb«Hl9Kft«inE«B«»«sESI=i4-l=(^» 
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EEaaaaaoaafcaEaarotf^iaisajaJt 
aaaaa«>&a#&. 

m*m i 4 ] naa i . 2 , is#ri 3 . n* 

314. ||tS5, iS^H6, i»*JS7, i»3fcJJl8, IS* 

0, ss#jhi 1. *fci*. ia*jsn 21c 
Ea©anaaa©**arai=*ii*-c. 

nj*»*a>a»i«»tt**-r *a«*ai*« c .t 1=* 

Ki «1«tK^:-r««rtt*iBJI<0«fi#J£. 

[»*a 1 5 3 nixqi 1 3 icEaaanaaao&a 
Aaizjsivc, 

•set <&*aaaR®aa:&&. 

6] a*tt£«L*oaa$ 

IMMkt. aE*«fc£*»afDJMnE*ai=a<fc 
©©ffiBflpJEfc^Si:. 

«rE*BB^ne<i:«ll©ff»*«-r*fc»«)»»iRi:. 
Jft»**BI=ft»Lfc«, zi=aE*ait*aft<aEa 

imxm 1 7 ] m«gi 1 e i=Eaa>aiB*a*ana 
ei=, «Eaafc6*A«, ttrEttna]i»«BSni=ff*Rr 

E*«fc3l=s ±E50©ffi«A>&/«i:4?|©*^&a«$ 
*i*'>&<ttioo)««t. &ttZ1xZ>tztbo>m.mm 

[»*JB18] a*a$*L*-3tta3:li«attJ£K 

»i=«<fc»©ttisi^r»ttKffia!»c 1 <t. 

mlE*§tBgj£ff21&l£. mE*ait*aa>ttfDJl*l£Kttl= 

B<fctt©aBP»JEfc3;£#8J i <b. 

I^SC 1 fcH£§«J 1 fc«tB2l=3Mft£tt«lMI 

E£&ftE*aHMa*£. 

l^tSC 1 ««>EaiaraiELTHtt-*-*»ft3Ri, 

EEfrafcaa#»* LT*afca»©*ft*<li(rEaiB 
l*J&«j3l®l=f*a LfcE, KI=EE««Mb««lAnnrEttt 
Bgl£ff2^*lz;SiI ■ #*M-*fc*>©lBtt*«£. *Mlt 

feet r zwmmm&oatinmm. 



#ai si-EimcDSjBissiicoafea^M-c-fe-Q-c. 
»*tta>mE»»a»a s«*-t -5 fc *>©a« stsitfc 

[iS^JS2o] m*mi K^qii 7, *fci*. it 
fcai 8icK«©*§jfli8SJg©&st3£a-t-&o-c. 
mi>R, 77^/^-tt. $fci*7^;uA«(otti^e>s»? 
**i*»iaa)«rE«fniia»***BE*ttT-e. aaau 

* aa t -r ^ntflg^s® ©a&itiga. 
[n*a2i] jtaB£*L*oa&3*i«aaa» 

»«>a»fca»tt**T«fi». *5*tf. flE^BaJlKJK 
B(rEfe*«>EfnS*Ett«SlclS<fcto©ffiEBplE 

»EaBW&*»©Ea fc, 

tttLfcft, xi=«rEaB*<aEattaaw*i=aa • 
aBg&aJs©a&aa. 

[is^n 2 2 ] 2 1 i-E®©^8i/a»^s®® 

©tfegg-CifeoT, »=, EEa»fl«. AtEEE** 
©+*6a«*ti4*«i:< it 1 •acttah?, {£#$*t 

MR*a2 3] jta&£*L*-2aas;ii«aaa» 
a©aa4:a«tt**-r*a**, EfDaasttaciB - 

me«iAiMii$. EEe»©tt?o*»ffi«ai=a<fc 
<t>a>amRrtt«xaaaj 1 

E^t. 

aEa*EBa>naaa&« 

XSHC 1 na>E:t)£ifc£LTHa-r 
ISf^SJ 1l*J<©Eai«a!ELTB*r*-*»«Rfc, 
UEfiitfM L.-ceaa>»»j&«aE»»a#aaBl:: 

wfifctt. Hi=WEaajWWEa»«»a*>i=aa ■ 
aflg«aji©a&&B. 

[11*312 4] I»#3S2 1 , tt*a~2 2. i» 

**2 3l=EeaBBaaBa>a&3B-C&9T. 

e&k ©asaa *»* * a a-r * fc *>a>a« *« it fc 

[IS*^2 5] 11*112 1 . *fcl*. is 

*3S2 3icEm©^BM^s®roafesa-efcoT. 
*ft*»tt©mE«B*»a**ffttttT-c. aawj 

t r ^«}Biaa@©^fe^s. 
[KM 2 6 1 1 . n*a 2 , i*^^ 3 . m» 
54, hms. li^ns. tmm7. i»**8, is* 
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is*3ii o, tmmi i , *fcti, i**3ii 21= 
[1**31 2 7 ] 1**31 1 3 icfie«w>8ti]ia® ®a>aitft 

[1**31 2 8 ] 1**31 1 4 lcfE«OH§}ljg&® 

imxm 2 9 1 1**31 1 5 iz&ma>wmwimmo>m& 
[1**313 o] »*3ii, 1**312, is*ii3, it* 

314, IS*315, W*H6, 1S*317, 1**318, IS* 
319, 1**31 1 O, tl$«1 1, 1**311 2iZ 

is®cDtitsias)iroatS75;iii:«fcoT. asiwe&fts 

d 1 £ 1 1 h 3f5 -v ? u >X„ 

[1**31 3 1 ] 1**31 1 4 icisKo^iit^sscD^fe 

[1**31 3 2 ] 1**31 1 . 1**^ 2 . 1**31 3 , 1** 
H4, 1**315. i**3ie, 1**317, i**3i8. is* 

319, 1**311 0, 1**311 1, 1**31 1 2iZ 

gi^fcct £t#tt£:1-i>8}l!§=i- h U>X, 
[1**31 3 3] 1**31 T 4 lCfe«t©8t8iSH gW^fe 

£$l!i=i-l-U>X„ 

[1**31 3 4 ] 11*31 1 . l**Si 2 . 11*31 3 . 1** 
314, 1**315, 1**316, 1**317. I**3l8. IS* 
319, 1**311 O. §S*311 1. *7=li. 1**311 21= 

[K*31 3 6 ] 1**31 1 . 1S*31 2 . 1**31 3 , IS* 
«4, 1**315, 1**316, 1**317, 1**318, IS* 
319, 1**311 0, 1**111 1, 1**311 2[Z 

&mo>mmmwm<D&MJ5&izjir>x. mMmtf&sz 

[1**31 3 7 ] I**il 1 4 lcfE«<D«J)jgiiSlf OT^fe 

$tto 

[1**31 3 8 ] 1**31 1 , 1**31 2 , 1**11 3 , IS* 

H4. 1**315. 1**316, 1**317, 1**31 8 , |«* 

319, 1**311 0. 1**311 1, 1S*311 2lZ 

[i**n 3 9 ] i**3i 1 4 \ztzw.<7i®mmmm<»m&. 



[l»*3l 4 0 ] !S*31 1 , IS*3l 2 . 1**31 3 . !«* 
314. 1**115, 1**316. 1**317, 1**318, 1** 
319. 1**311 0. !S*H1 1 , £fcf*. 1S*311 2IZ 

[1**31 4 1 ] !S*31 1 . I**H 2 , 1**31 3 , i«* 
314, 1**315, 1**316, 1**317, 1S*318, IS* 
319. !**H1 0, 1**31 1 1, *fcl*, 1**311 21Z 

mi*tzi&wm&mzj:-ox. mmmtt 
htnsvtmm&tts-ziitzzk&ttmt-rz® 

[1**31 4 2 ] 1**31 1 „ 1**31 2 , 1**31 3 , !§* 
314, 1**315. 1**316. 1**317. 1**318. IS* 
H9. 1S*H1 0. 1S*311 1, 1S*311 21= 

item t *i zmMimnmm t «uatt**rt- z>m®.± 
mit&tozm^tz&mm&niz&ix. s®n tfx&fc 
^xs-y^-tz itm^m a * is/ * tz \mm smi&mm * n 

5-$*itzZt$:ftmt-?Z>®mteJfL®>* 

[1S*31 4 3 ] 1**31 1 , 1**31 2 , 1**31 3 , is* 
314. !S*315, 1**316, !S*317. 1**318. IS* 
319, IS*311 O, 1S*H1 1, 1S*311 2IZ 

■?®m $ *i z®Mf£KVi<»®m t mm®.* m-r zmmm 
ammz n** titz c t z n& t -r&wimim. 

iimm 4 4 ] 1**31 1 . 1**31 2 , 1**31 3 . !§* 
314. 1**315. 1**316, 1**117. 1**318, 1** 
319. 1**311 O. 1**311 1, Sf-li, 1**311 Z\Z 

-3*«**i*«Bia»«ia)«iit«wotts*"r*»3is 

14*<S^^^fflt^fcS®^3StSI=«teoT, a®B*<^ 

[1**31 4 5 ] 1**11 1 , 1**^ 2 , 1**31 3 , is* 
314, 1**315, 1**316, 1**317, 1**318, IS* 
119, 1S*311 O. 1S*311 1, 1S*311 21Z 

izn ^x^m.^'&^tmmt^^m^tz^-mm^Lm 

[0001] 
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BlJ£fl2#!!l-IIi|-t -5 1 (Otf 3 o 
[0 0 0 2] 

» sgsstT £ftri^„ LfrLftA<£. rant 

H U «JB§fie^rorta5lcot^TI±5!cH Lftl^a&f€:5;£ 
i*r<IS£;h.Ti.^fc*i+T?ft<. &<<DMm$:Wixi^ 

[0003] ^Siaiiic*)ii^m<b^(0'r 

ft ff*tt<O«B§j£ff*!!$!10>S®£<*£ iSj-l^a-T -5 C i: A< 

[0004] m*.\*. ®inmmiz&/ii-&&o>is—f 

^.ammi&m^i(o^m±^ m-izmm-r -s c £ a<h t. 

[0005] gtflgaas^mBET, zf^x-vm 

itLm^mmizitmmx'^tjii\ s&gtfsta^Lftiv 

[oooe] mmmwmz&nTrztztbos&mmtfmte 
(omts, ®immw*wr>mm\z&3L-?z>z\£b<-(!2. - 

A<T-^«.o L^Lfttfbs CO<fc?ftS3*CD:£jil*, W 
i&St](D&Jl#JA<5ibft^<i: 5 Iz-ttttblzlt&fttf&W 

&&<Dmz&mmmo>®mt>mu*>i%z>&i:*i 

[ooo7] 8}asB®$sfe«-rsfc«)(Dftiasij 
*ixi*&tf, **K*itm.wi§\zo>ih-!&mti9B:mM : £m 

flS£«:i::;g^-f S&gtffeS. gtfll±^l-;l^ Lfc&S 

mtf®m<»M±izm&wz8.\$+i&istfii>Zs mmzft 
l fc&Jiaj tfrnmowinzmm® *. ft iv* => 
izt ztztb&^3iftm£miaxztiii\ mm±mz}^ 
-r $>mmMff>mm\z%\m<$> ft i* c^n*^*. 
[oooe] [fituusffj^aro^fe:**] mmtimtto 
om&ismtLxit. mms. m^izm^tzitmn 
zmmLtz'ik. (i ) ttttsfi£^u-c^fe*ttfc^iis» 



(2) SttLTSfe^fc^-fJUAttCD 
$0>£'&Z?5m. (3) LT Silt & £ 

^ftifA^ffll^tlTl^o 

[0009] -is. mmmteto(nto®(j>mf$. : £g.z.-? 

[0 0 10] «BgS®lllC;IS-rS1±K(0fe^<D^^ N 
£>£5ft4#?*ft:£>£cDi§^£l&iS\ JlS(D^xS-V>WBi| 

itoig^. tu ^*-m%tm**tz\tmn<D&is®ifr 
5mmt<tf>%. ^x;i^ffltN^Ji^s mmmm 

«®CD¥;tt4ft£*V ^Xi^lc.fc&jgig^lg^lc.fco 
T^ft*3;h,-5fc-£-*lA<fc-S. ^CT', mUMSffl^CD^ 

■r. m^aimmi}<mm\ztj:^^if>^o mz.it. # 

U 'JJUK^A/) fr£ft£®ligfilc?fM3j<DS® 

#]£ffll^=^X&-e#§!iL«fc ; 5.fc-r.5<fc.. tKU 

IV ^jtft^xs^-Scili^-eftiv 

[001 1] wm&miz&w&neLmz-s&rzmxm 
£tzitwmmzttmzi±xmeLi.&5 t?zi§>&. m 

lz % #.0)£5UfSimtf&>&. 
[o o i 2] ( i ) 3-m\±&mt®mfrt>te%>Mf&<to£ 

tz&(»ftmte£vmf£&i%-ib-?z>tztbo>ftmtfm%x 

[0013] (ii) &mV£&m<D*- : £:J£&2i*X. *0> 
tot, ^tifemJil^Off^tt^^^^^ftL^X 
[0 0 14] lUBgS®lz^xPAf>EnBiIffi^}f^-r**;i 

$ -t* i> . ccd j; 5 ft #w&iktt-T<Df&m?5>i iz n^x. 

PJl«pli4,olff,tS*S6*l#l£l-<i:orfT^-5. ^Tft 

i*xu<y h^issu, m&it-£®imn.<Dfesg.£&mifi\z 

mmnmmnts}— it^m^xi^^o LfrLtttf*. *n 
its® (feist) <Dmm.E.iim<xmmL j p-r^m^. c 
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[001 5] mmzm^tzwmwmmit Lxmmnm- 

s. fto-c, r^niiij coiua-c, iMnttMnafe&n 
tectum? $>mm\z\tmLxi^tf, *®«i-oivc«d 

[0 0 1 6] 

y s c^t.roffl/s*^-/*. atastifcsss^^flus 
KttoanBictta-rsfti*. (b> g-wteftmit-sMZ 

fro. iS56tt(D^^$^*4-tv 

m.w®zwmtfLMitoo>m.mzvtm-ttti3i > (c> ims 
&mmt-&totm*fr y , c:H£roiiiifi£;!><*D-fc. 

ttXi. (d) ffiisja^oaH^tt^aft^-ri::, 

tfLl&1fa<r>mm\~ft%-* &-?5 ! £.. (e) 8tflgj£*$1$3<D$S 

**«rt»*oaiBi=f*«r**». (f) jsssfcasi 
flg^»«j©ssicfta-r4^, ( g ) mm*mmmu 

ffll=ff»-r-5^9S, ( i ) -hE (a) ~ (h) 0>ttm& 

fc#)<DgS. (j) ±E (a) - (h) OMRS*?* 
3tH$*ifcaiBJSSl#o«)!gfiE»«s. (k) 

&*$#*U fro. Jf&tta!>Tlt*£*$ttlV ttfi 
(m) **1±&*£*UB*&£U. C*i60)|grtA««S- 

tfs se$+if=sffiH$«igfiE»i»<7>affii=si!i^«fe<ff 

(n) ttMMfe«)«¥ilHt*l«t}f 



»«j©*iBi=f*«-r-6»a. (p) fcmmmm&ma 
i=ft«-r**a, (q) ttttttttttoMfttt Lie nv 

±t3 (k) ~ (r) <D<tm^m^%>m^*itzmms^ 
mmaa»m<i>*wizw**it*>e>iM* (o ±e 

(k) ~ (r) (Dtttt£*r*-«*&£*ifeftliJI£tto 
WttrtKft, (u) *B»*«*JI*:h.fc::£l=J:oT\ 

[0 0 1 7] 

[p®^<S34-r-5fci6OT#S] ±Eitt£iB/£r«fe«> 

iz. *ma>tt*m 1 E«a>*«i=«**ttt*»thaiBJi 

©»Bt«»tt*frr-6*«ft**t. ME«BgfiR^«l 

ts, mcfesmnicinu itrEBtfcfflwirtsnrE 

**«jE«Bg*»i*«iBi=«s-i=f«i*-a-, nmLtzm 
E*«»b*«i*«rE«is*»«iaii*6rt»i=aa • » 

[0 0 18] C.c-C, iSfO^HEi:!*. t&fQ^SEtt 
W*tv. fftft^SOfe*— Ka>ajSI=£lt&!RffE-Cfc 

•d-c. *isttt>Biea>SB-e, ttKo>JKStEfi<vff:|*Bi:: 
a&aftcitfcBu a*ojt*ttti=iiiBii=iijip-r 

-fn> (Clausis-Clapeyron) 0):£"C7F$;h.£<, 
[0 0 19] 
[*1 ] 

d p/d T = Q/TAV — (1 ) 

ccT-. Qi**iaaso%ia (Bi*> frsu* (bsd i= 
<Dteg<ti=fcM+*iiittafiSfcy(&f*»<7>g$. pi*ia 

[0 0 2 0] ±EBtt«l«r4fcftt, *BfcO 

a^2E«©*i8ic^s»BgfiE»ia*ffl»a>a5i^a 

I*, JMH££ttLfro»B£*.«ttBlftKtt0ttnJ:B 
fDttt*-r4*«<t*«l*BBCfcffilBCrtl=««L. - 

BtE«Bgia^*Ki:fcffiiajrticesL, mctz 

SKJrtrosa*, fflllfcSlllcrtrosafitH-tfci* 
na>EA$ltE4rttft;d1lia>ttfaME«(ni=fll». n 
fcitm cfeffliBcnoEa* HC<mu jfet^tf. 
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m C fc ffl tfcffilH J fc ZStttzm C fc^RUM t L , JE 
lc. ^Cfc£fBjMrt£(*A<iiijE*$<b1^rot&ftfl*E 
#fgl::fc£ < *?SJtfc«fctfE:fi£$WU &&tH(Dm£ 
fcffilH C ic JEiH L fc BlFf2*^<b^fe<»SaA<jI*SHtICD 

[002 1] ±IEgfl<J$afiR-ri.fcftl-. £fc. *KS0> 
B6tfck5l-. \>XT<T> (A) - (E) 0>S^>O>m&frhU 

zm<D'pfre>miRZtLZ'j>ti<t*,-\^o>mmv. mm 
m&tii icttst $ li^sr $ *ir i* * c t * wtt t -r o 

[0 0 2 2] (A) frSB^<t^7!)<ma-r?^S3SSffi 
<D«SI::^l£fcl4l£l|g£*VCl,*-5K (B) 1?iJE**Hb 

fc / w > ?-®m t tfmnffi&&<Dmmiz>M3:$. tz 

tef$.mt!*iX^Z>. (C) ffjE^frtHb^^tLTl* 

Tl^. (D) BiFE*«lb^$^;lLTl*S£?m& 
fc / W > y-8tSg fc *<H*3jiigffi<D£® ic^I * I* 

j£ii<**it^.5k (e> ^n\±o>mmM&mmm<D7{.\z 

[0 0 2 3] ±f5gW^5IJ«-r^fctol^ £fc. *n<o 
14. It*ll3 lzgBKO«Bgai5)l<D3!lH^;£l3fcL>-C. 

±e (a) ~ (e) o>i^tifro>nmx' : t<j>&mizffi%& 
mmt^znmtitz&fim^zmzmmmmwLtomm 
^mmmmmmmmoi&^zmm.-t & ~ fc £ tmt? 

[0024] :ct% rjaflj fci*filE#^3i»«roa 
afcffirsestBija^Sffifc l&^k y icfcur. 

*3B»«fc * i;sjE«iSja»iaa® fc * i-saaxHa *< 

1 #m5fc;1!i<D¥^¥®T?feofcfc^*U4. ¥SR3(0SgSI 

fcfcL, ssgefeH • Sfe«aaB#<D}^o)Sgi± 
L105 'J h;ufig*T*^i£$-a-^cfc*<»$L 

I*. 

[0 0 2 5] ±E@8*l£ilfiS-f Sfc&l-. $fc. *Ha> 

w*«5 8Bfi<of6wi=««»fliBt»!|feaffi»<©astH^ 
i*. it^^i izmw.o>®mmmf§<D&.nj5}iizt$i*T, 

tiTE«Bififc»«s*J«kt;S5ffi*«<b*%l*a^S!SI=A 
*U frlBSSg#SI=iaitb*tfcSSg#^t.f»giLTB!lIE 

h^#sf«9©e*5. sai2Lt-c*o-cmE*SHb**i 

fc «£ * fc liffiEttBa gft#fl?;SJt £jg ft l 'SS lc 
fclf6lftE*$<b£^ro!&fa^E£-t*3!SEU JiirEX 
^SI-l9:l+P ) ttfcE^#5-r-<T^BflLTF 5 HCfc^Rg 



fcU ffi^*tlfcfitH5S^#grtS|JCD;g)g£, ±EME 
[0 0 2 6] JiEBMS»*-r*fc»l=.' £fc % *na> 

i*. i**^ 3 \z&m.o®mmms<D?iinJs ! ,ik\zi3^xiLii 

JCffiMCA*!.. lHlEK2g£SSI=i8lf e>*ifcK£# 
fr&8ftLTtf[EXffi3»rt<DE*«, SaiSUfCfco 

T»E*«fcdi*fc«fctf/*fci*im»*<D»#«Ha« 
*iffis.!&L%ssi=fcct*mE»a<b^©tafp»*E* 

t*SEL. WEKffi»»l=Rlt6*ifcJlffl#*-r'<-C* 
P^LT^Cfc^RSli: u S^^HfcMESSSSrtfiPO) 
aft$. ±E*E*ttr=fci*T*rE*«Mb**ia>#Ej&< 
fi&a»*EI=Sija-r-SjBS*-Cio!»L, BrSB#ffl*PSfi 
l!irEX£#S§£f£#?-6wfc£4#&fc-r-5. 

[0 0 2 7] ±EBtt*aa-*-*fc»i=, *fc, 

7 E«©38H|z«S«tBg»*fl*8sSiiB0>3tH£j* 
14. 4 l=E««>8Mg£ffiJB<D3t!t*asr=fcl*T . 

miEfs#ja 3 i=EK©t^-r*t^(D!8«t?^3S*ffii=tt 

fc I4#* $ 4xfcflE*m<b-&feifc <£ OtflE^flgfiE^ 
MS^§§I-A^.. 8}lES^SglcSltP,*tfcS^ 
#3^6*ftLTl»EJiaS#llrt©E**. £B£l±-Cfe 

or«rE*«fl:*«j*iJ:tf/'*fci*ttE«m©»»*a 

ffi*i8^«:tNSSl=fclt-SlirE*ti<b^©fflfD»SE 
S-eSEL. B5ESffiSS»=Sai+e>*ifcKffi#S-r^T 
SEBLr^Cfc^rafc Sffl$^fci5ESS#HrtS5 
o>SJg$. ±E3*E«»l=tel^-Cl«E*«fl:*«Ba>»E 

tfttajittEicsn-rsiMES-cftiM l. nfSB»ntt>ift 

[0 0 2 8] _tEBM£jIfirf -5fc#>l-. *fcs *M<0 

R^^sEKojfiiarcfigs^BiBE^itassjgfljafesi^ 

I*. i§*>S 1 (cE©<08}SgS®)l«)?ftH^;il=fcl^-C> 

*i. iitrEjiffla!{Birt»©a**aajsi±-e*oT, a?e 

*«fc^«SfcJ:l//*fcl4fltrE«ai©8ft»»saS$iffix. 

e»i=»it t>*ifcK^#A^ LrmEXffi$«Ma> 
e*$. ±Ei&aci=d3it«ffrE**ib««B(Dtkn**E 

St'MEL, »EXffle»l=»lt6*l*:Xffi#*-r'<r 
»fflLrHi:f=ffiBlfcL, RrSWIUiolftXEtt, tUEH 

s^s^ ^;^-r « c fc 5t#^fc f £>. 
[0 0 2 9] ±EBM*a«-r-5fc»i=. *fcs ^H<D 
tmm 9 EttO>ft RlzfiR S«BfiK»tt»BJla>3cK#& 
14. 3 l=Ett©«BB£SB053tg#Si:l::fc^T\ 

UtrERXqi 3 i=E«<ot»r*i3^<Dtt«-e*»a[»*i=f* 
»*fcl4$#**ifcmE*«<b^^fc«fei;S!rE»fl§fiK» 
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Wlt'J&oT, ffiIB*tt<t6«l fc * tf/* fc lifftCtttt 

<DB#*aa*tt*&i»aa*-cinttu iGaaica 

l!*EX£§§§l::faif bftfcX2#*bflmL 
TSilGX£#§Srt<DE:fcl£, ±SESJSl3fcltS|tII5%« 
1b£fe<Df&f0f^E£T-3£EL,, WIBKS^SI-iSlff, 

iosift^E^. iiirEX£S»£fSs!%-f*c 
[0030] ±EB«*aa-*-*fctor=« *fc, *gia> 

aaas, xa*ai=A*i, nijEX£§artei5a>sig£ 

fflE*aflsaa£j:tf/£*:ttiHrE 

^aib^rotaWf^E^-C^EL-, ffJEX^SSKiS 

[0031] -hisBMS^-rsfcttii;. «ia> 
n*Hti ilHKajfgiSic^-sjStsgfig^^ffigroaH^ 
ii, 11*35 2 (ci5«rog}Bis® a ©&st;*i£ i= fc ^ 

T, *a&£*L*-3ttB£*i«aaaa«Ba>aa&a 
1+fcX^SSSC 1 ClAtt, fJlS^^b^^Aasfcctl/: 

ai=&rt«tffi**ft*&0lH>JiaE*-CttEU X 
2#§§c 1 rta>aa«fltrEa&«-ea&u HirE 
«tba»«i$. aaa^a>E*fcj:ifttrEaBiftKaa 

ASPfcJ:Z/X£#3§C 1 ^(0«ttB«$»lt«:Xffi«i* 
J 1 nizAit. E«SR«»«B»A«|tfeJ:tfXffi»9C 1 
'MK>ttaB*£MC. IS§SJ 1l*a>fflg£, X£# 
tic i f*H»i&m.tf5\--£tzl*M2.m&c 1 WroaaJ: y 

a)flfamiEttSi=a#. ist^j iwa>E;&*, x 

1 rtOE*iH-*fcl4XffiS»C 1 WOE* 
*y*«<«»U *ivc. X£#SSC1 irXSggffJ 

i i*«sa>»«E«*atriWt**-c. KSSSc 

cfctfE*£«li«L, il^M©X^#SffC1rtl-5E3SLfc 

aE*a<b*aa>*&*ta&aoxa88J i rti=tt* 

*-*«fc5l=U ttE*a<bd***£1ltrEWBaaaa 



BI=«8-i::f*»*-&, tt§LfcfllE*t8Hb£^£irjE«t 
fta»4fe«BI»&nAtl=»a • »***4fc*HrSa»niI 
ftl&lfe*, X£#S§C 1 tX^SSJ 1 ££4§£l=a 

rtffl5l-;ii2 • »fifeT4«*:5XS#SJ 1 flfDjgJtfc.kl/ 
Ea*Bra*mW»U mffil=«rG*«1b 

§SJ 1 n»^»WL, 3fcl*U, Xffi#»J 1 WOTS3G 

aaaattoaa **a^a-r c t $ t r s. 

[0 0 3 2] llElWSaffitSfcfelc, 
RftHi 2GKfl>f6WI=fi64»)SJaJKiaa®JBroaH^ 
IS*3S 1 1 l=Eaa>aBaBaa>&a#ai=£l* 
r, a^fSPg-t-X^WSSJ i rtottCttttJftKftaiME 
«tta^K-r**><-ji=. y-h#*atTaaasj 1 

l=MttLTttlt&4i. »3iLTE*«lffllprGftXSSS 

mEBB*aa£*ET-ca&LT*&ttE 

«IB*»«ia>Sl«**a^H-tci:t1*«fc-r-5. 

[0033] ±ESK>£aa-r*fcit>i::, *fc, *^<d 
aaai 3Ea<D&ai::a«att*KwaBBa&a* 

tttt. St*3S5, ii*3l6, M*3S7, a*JS8, B* 
3S9, SIMIO. iS*JS1 1, *fctt, flt*9I1 21= 

EB©«BaBBa>ttB*tti::a3i*-c* aE*aib*tt 

BEaaibaasaEWBaaaaBfr &Aa i=aa ■ 
»»$-t*4fc«>i=, mEaBaaaoaasfltrEaBo 

*fci*«rE«iBfl!)»»*a**«?L<ti*a**T?j!in»-r 
[0034] ±Gaw^afiK-r-sfctoic. *fc, #gg© 

■Ml 4EB©aBI=«.&BB«»waBBa>afi;& 

a*ai, r*«2. gs*3S3, «*3S4, is* 

315, 1**^6, ?§*3H7, IS*3S8, IS*3S9, ft* 

hi o, s*ai 1, M*m 2i=EB©aB 

aBB©*ft*ai::fcl.*-C, *E*«fl:6*tLr, » 
■5fe^^fflL^S C 1 1= J: o TmJGfflBi/SJF^WS® 

a * as-r * t m&f\~m&-? h =. t * t -r «. 

[0 0 3 5] ±tEIMSl«t4fc«>l=, *SI<D 

h*3si sieaoaaKa^aaaattaBaoaa^ 
>iii, tt*m 3icG»ro«flBSsaroata*^i=fc^ 

•fi«naa«sa>att ^antt«*-r «fia«ffii^« c t 
[=<fc9TmEana»fe0!>&an£Sca-4-*£mtti::* 

[0036] ±GaM^^/s-r-5fctoic, *f=, 
i**3Si 6Eao)ani=a«ana»ifiaBna)affa 
si*, aatt$*L^otta$4t«ana»Kgd!>aBj: 
«»i±*irt-4*«nb**j, fc*Tj, mEaaa»«» 
*. mEaaibdaa>ttnaaE«ai=a< fc»a>aa 
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#>a>®%.Jkt. EE*tt<b£EtfEBLT*ttib£E0!> 

««*<BKBBEBEBBI={*BLfcB. MI-ltirE^fiS 

^ei. £8$l+fc::i:£ftE<!:-f 3. 

[0 0 3 7] ±I3SW$SfiE-ri)fc«t)lc, *Iia> 
88*311 7EBO£Hi::ft«BBftBBSBBa>BX£ 
SI*- R»«1 6l=£Ba>BBE»ESEBa>&KttB 
tfcoT. MIC BE«Bfl:EEA<» EEBBBBEB 

toOTEBEEESBI+fc:: -5. 
[0 0 3 8] ±IBBMSilBR-r-5fctf)l=, #gla> 
88*311 8EBa>«WI=«*BBE»EBE»©*BB 
SI*. BBtt£*L*-3BB£:li*BB£»E0!>BB£ 
«Wtt**-<-**«ft*«i*, E*Qfl*E#l®lcB<fc 
ttaBEEB&XEBSci EEBBEEE*. tt 
E*«<bBE«>B»»BEttBl::«< fc*>©BJflEBfc 

istsj 1 1. as#sc 1 ti^tsj 1 tzns. 

l=E«*tf«»BEBi. EEEEI2Ba>BHEB«£. 
*B<bBttjWBBLTEBfcEE<DBft*<ElBBBEB 

»E+i=»a ■ »sk-r-5fc«xo*nsft^si:\ ssaitfcc 

[0 0 3 9] ±El»*a«t4fcft1=. Bfc. *«© 
H«fli 9EE©BSI!lcf6SBBl*fl*EEHB0>»H& 
SI*, 88*311 6. W*3gl 7. *fcl*. 88*311 sir 

8Bmrofi}fli^ffiii<oafeass-c?i&o-c. ta*=i*roiujeiit 
m*»**a»-r4fc»©««*iai+fci:t*»«f*- 

[0 0 4 0] J:Ea»*i8l*"r*fc»l=. *fc. *gio 
8**31 2 Offi«ro«B^|=«SffiSgja^a®JB«)5feSS 
SI*, 88*111 6, 8S*3Si 7. £fcl*. 88*311 8lc 

EiEroe}Bi^ffisroafeMSST?fcoT, emk. 77-f 

B»BBi*»***EttttT-C, BEE 'J — b51 ') 

[004 1] ±EBtt*EE-r«fc*>l::. *JH(D 
88*312 1 EBaEEKftSBBEEEBSSaEfiB 
SI*. BBtt**L*oafi**i*Bm«»*a>BBfc 

Bfntt***-«fiB, fe*t;. bebeeees* me 

feB©B»*BEttBI=B<fc»a>EHEB3S:SS£. 

EEftBtfEB LTfeE©E«3VDWB««flt»*aHI= 
ttiLfcfll, EI=EEftE3WWrE»«l«»*+l=aa ■ 

So 

[0 0 4 2] ±EBM£ aEfSfctoK. *SIC0 



88*31 2 2EB0£Hi::fti,ffliij$]iM$g£E£a)S££ 
SI*. 88*312 1 l=GBa>BBEBESBS0>a£EB 
■CfeoT. MIC BEEBtf. BEBBE»BBBl::tt 
BEB&J:3I=. ±E5oa>Bftfr&&<&Ba>(t'*&a 
«*ti4'>iS<itioo)8«-c, SftSttSfctfxD^ 
BBBE fcKltfc =■ t &m ft*. 
[0 0 4 3] _tESM£itfifc-f Sfctfil::. Efc. *SKD 
88*31 2 3EB<D£BI=B«BBB»BEBBa!>aB£ 
SI*. BBtt£*L*-3aE£*i*Bn£»Ea>BBJ: 
BfOtt**-*-*ftB*. BfaBBEKSI=B< fe«>a>B 
fflpJfitfcX^SSSc i MEEEEEEC. mefeffc 
0Ea»EE«Ei::B<fc*>a>*«prEfcXfflESJ i 
i:. gS^ic i tl^fgJ 1 &$ESI=BE£1** 
EEEEi. EEEEEEWEEEEi, XEESc 1 
fc<DEa£EJiLTHffi-*--&EX3i£, XSSIJ irt 
©Ea£»&LT8l8Si-f •Sflfm&i:, 858Et%IA<Ef L 
■CfeE©E«>WWIEEttE»EEBI=»E LfcE, »= 

BEfeBjWMEBB*»B4»i=aa ■ #»-f £fc*>a>an 

[0 0 4 4] ±EI»6*HtSfc»l:, 
88*312 4EE<DEEI=E«EEEEEEEE0>EEE 
SI*. »*E2 1, 88*31 2 2, *fcl*. 88*312 312 

BEEE*E»-*-ftfcft»EE*EltfcCfc*«Ef<- 
S. 

[0 0 4 5] ±EBW££Er-6fc«>l=, Sf=. *SS0> 
88*112 5EEa)EEI=E«EEEEttEES(0EfiE 
SI*. SS*E2l, 88*H2 2. *fcl*. 88*312 3lz 
eE05EflBEBE05»feEBl?fc^-C. BE#. 7?^ 
*fcl*7^;uAtt©*A>&E«!S*iS»ffiroE 
EEEEEE«EEEET-e. BEE 'J-JUfr&EBU 
-^**E*te«)<DEE*EltfcCt*EEfi-*. 

[0 0 4 6] iESM«a«-r*fc»l::. *f=. #gI<D 
88*31 2 6EE0>EEI=E«EEEEEI*. 88*31 1 . 
88*31 2 . 88*31 3 , 88* 31 4 . 88* 31 5 . 88*31 6. 
88*317. 88*318. 88*31 9 . 88*311 o. 88*31 1 

1. *fcf*. 88*311 2I=EE0>EEEBE(OEX«E 

[0 0 4 7] ±ESM£EE-f $fc«>i::, *fc, *Sico 
E*E2 7EEa>EEI=E«EBEEEIL 88*31 1 3 
l=EEa>«BEBE©EE*EI=*o-C» «®Jf*<&ff 

[0 0 4 8] ±EBM*BE-r4fc«>l=. *fc. *6icD 
E*E2 8EE(0EEI=E'&EBEEEId:. 88*311 4 
l=EE©«EEE»«)Eft#EI=J:or. S®E*<5tfe 
SftfcCfcSEBfc*-*. 

[0 0 4 9] ±EBW*EEr-5fc«)l-, #gia> 
B*B2 9EBa>B9li::ft*BB£BBa« 88*^1 5 
l=EB©«BBB«a>Bfi*Sl::.»:o-C. Sll^ffi 
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[0 0 5 0] ±&36fi}%mf&-f&tztt>\Z. £fc, *gICD 

1**33 o?&m<nmm\~m^zf=y^y<? u>xi*. n 
#ai. 1**32, 1**33, 1**34, 1**35. i* 

*36. 1**37, 1**38, 1**39, 1**31 0, 

1**3 1 i „ Sfcli, 1**3 1 2 \z&&<DWm&mf§<r> 

[005 1] ±65Bfi<j£itJa't-i>*:tol::, £f=. *BicD 
1**33 1l2KCDf|BJ|^^^^^-v^U>Xl*. I* 
*31 4KE«0><itBg®«0>®fe7Jj£l-=fc-3-C. 
li $ *Lfc C i: £ ftta <!: 5 o 

[0 0 5 2] iiaSW^S^-r-Sfctol^ £f=, *IS0> 

1**33 2is«rosEBji^i,«tfli=i- ku>xi*. i** 

*1. 1**32, 1**33, 1**34. B*35. II* 

36, is*37, 1**38, 1**39, g**3i o, i* 

M1U fsfctt* 1**3 1 2l=Btta>ttBSBBa>% 
H^ai=*oT, »B£BB#iSH;**ifcZ±:£!|$«i: 

[0053] ±Eiw*aj«-r*fc«>i=, *■© 

1**33 3E«a>»«l=«4«Ba — H/^Xl*. If* 

31 4i=ett0ttB£BBG>tt6;fr&r=<>:9-c. bb& 

[0 0 5 4] ±ElWSSWW*fc«>i::, *f=. *P<0 
1**3 3 4 EB0&H v ;UAtt, 

1**3 1 . 1**3 2 , 1**3 3 . 1**3 4 , 1**3 5 . 

is*3 6, 1**37, i**38, 1**39, 1**31 
o, 1**31 1. *fci*. 1**31 2 i^ebobbbb 

[0 0 5 5] ±ESW*itja-r4fc«)l-. £fc. #«© 
1**33 5E«©*B8l=«*^9X^-y^7-f JUAI*. 

■«ai 4i=E«©«BaBB©«ft*Sji=j:o-c, a 
as A<^fe * titz c t * £ -r « . 

[0 0 5 6] ±EBttga*t*fcftl:, *Slco 
18*33 6EK<0S£B.sic&5S*fII*, 1**3 1, 1**3 
2, 1**33. 1**34. 1**3 5, i**36, 1**3 

7, is*38, 1**39, 1**31 o, 1**31 i. * 

fcl*. B*3l 2l=E«<D8tBa®JS©3fe!t*&l::J:o 
[00 5 7] ±EIM^2lStlifctt)l:, *ga© 

1**33 7ftmo>ftw\zm&mmz. i«*3i 4i=e«h 

[0 0 5 8] ±EBW*ajSrt-4fc»l=. *fc, *B© 
11*3 3 8E«©»WI=«*^7X9 l y^*7T'f /<- 
li, 1**3 1, 1**3 2, 1**33, 1**34, 1**3 

5. 11*3 6. 11*37, 1**3 8. 1**39, 1**3 

1 O, If*3i 1, 1**3 1 2l=Ktta>(IIBa 

at-*-*. 



[0 0 5 9] ±EBW£jtl«-f Sfcttl::, *fc. #SS£> 
1**33 9Ett«)SEMir«s^^.^-y^3t?T-f /<- 
I*. 1**31 4£EB<DBB£BJia!>*&:frS*i::<):9 

[0 0 6 0] ±EB»*il*-r«fc«)l=, *fc, *gitf> 

1**34 ommomfmzmzmmf&temt. 1**31 , 

11*32. 1**33, 1**34. 1**35. 1**36. 
1**37, 1**38, 1**3 9. 1**31 O. 1**31 

1 , *fci*, i»*3 1 2 i~Etta>BB&Bsa&jt# 

or. SBB*<£»ft%ttB£tt5£iifeC££4«ft£ 

[0 06 1] ±Bl»«l«r4f=»i:. *fc, *BK& 
1**34 1 E«a>£HI=BSWBjftB4feli. 1**31 , 
1**32. 1**33, 1**34, 1**3 5, 1**36, 
1**37. i»*38. 1**39, 1**31 O, 1**31 
1 . *fcli, 1**3 1 2 (=EttO>&B$BB<Z>&aA 

[0 0 6 2] ±BB»*a*t«fcW=. *fc, *ffi© 
K*34 2E«©fllBI=«-6»agfiE^iai*, 1**31, 

1**3.2, 1**33, 1**34. 1**3 5. 1**36, 
1**37, 1**38, 1**3 9. 1**31 O. 1**31 
- 1 , *fcl*. 1**31 2lcE«<0»BBSSB©3ta* 

/*/= i*»w»i»ir«e $ M- c «t $ 4#m t 

'a) o 

[0 0 6 3] ±ESW^itfig-rSfc«>l=, *f=, *«<D 
1**34 3Em©^B^Ic^SlliSifi£ff$%lli, 1**31 , 
1**32, 1**33, 1**34, 1**35, 1**36, 
1**37, 1**38, 1**39, 1**31 o, 1**31 

i, 1**31 2 \zt&mo>®fi%&mm<»&njj 

lz<toT, *BBIl*<gt»|»*e«llfi*#***ifcCi:ft 
[0 0 6 4] ±E@M$jt1«-r*fcAI=, *fc, *MC0 

1**34 4Gioxni:ff«mtt««a. 1**31 , 

1**3 2, 1**33, 1**34, 1**3 5, 1**36, 
1**37, 1**38, 1**3 9, 1**31 O, 1**31 
i, £fcli. 1**31 2l=E«©#iflg£®JB(DafcS£ 

B*RI=J:-3T. BBBA«JltajS1±«B*(****tfcC 
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[0 0 6 5] ±!E@6*l£ajrf SfctoK. *M0) 

«#IS2. iS#Jl3. S*JS4. IS#JI5. if;}US6. 
I»*JS7. IS*J£8. lf*Jg9. 11*311 0. »#SI1 

1. «#jsi 2 iztEKrowgssBroaa^ 

[O O 6 6] 

[jgfUK&Uffiroffsgg] jut. *s§iEcD«iift5ti6a>j&jg 
[0067] c^Bi^sscoefea) *fiB^i-fc^riitBi 

w&m. 3*14*. *a . mseasjg. 

3t£«i4. »«a«sima. 

14. *£0>&Mfc. a*7K14. «»tt. tfXiSja*. URtK 
&V/&tz I*^m3fc*8l= * * jfc##JEl£ ft t*A<ffll*J * ft 

£ttjra«Mfe«aiJii::tt4-*-*ji6£#ti>«. w=. » 

[0068] cc-c. &a<**iSS®JgroJ¥£. rftfc> 

[0069] C$liia®li<D5iftD atBj&K*j*inj|6< 
5kS£*ifcC4:l=J:oT. £ffiJS0>3te2SifisfciSJ:tf/* 

tcmn-brofttf^b*. -fftfr*.. iaii«aif©»fe 
i*. *®*aoi«-cfe-5ta^-rci:A<-c#*. «m 

* ftJ 51 ft t ft * . 
[0 0 7 0] *»Mt»tt. ttttAKftartA-hOfiSft 

ftj tn&*jO±-?z>. 

[0071] iwmtfitem *n*jx»m&aLM®&wfB 



[0 0 7 2] :Cf« Utfllfigff^l*. ffit£>ff$JgT?fco 

^UXAtt. Rtt. =ft«t, Oft*. U 

ft . -1=5 X 9 v 1 % 1 t <f / <— ft «»: OKffi 1= fiEffJ L fc t 
<0. *fcliltaififi:^5ifti:(DJDt^;ilcJ: oTffigro^ 

« € tt* * 4xfc ^ x 9- v i mm. ft a &m l » -s c t 

[0 0 7 3] $fc s <ttSgfieH$!^)CD^:# ^ i--ot^-c*#ic$ij 

Ti=ifi©2asim±o!)«Bg$a««jSi-ufci/-htta) 
WMA^ * ft ««ift»a>ftiE.«**tt««ifl: «tt t « 

[0 0 7 5] [UtiMD *fSMI=j3U>T r^gj tli. # 
X. tK'J-7— . 4-»J=f7-$#t? 0 SSbT3I14T'$.o-C 

h>«}B§. y^?t?^*>»Bl, tK'JX^U>. tK'J (a 
-I-'Ot-V) . tK'J e=JHfU v>. ^'J7tf- 

;u. tK'J e=JU*;u-7— ;u. tK'J t*-;uT-trd»— ^ 

:?Dtfu>, 7K'J^*yx>. ^'j^^u^v-f-^. /if 
■Jttflse=ib. ifiSHb#'Jifi1fc«£-;u. ttilMtTKUx^ 
u>, tt3R1b7K'J^neu>. ^'J^lbf-'J^^. ^ 

Ttf'J^-vlbf-'jri/. !K'Jt-;^f;n- 

x-t-;u. tK'J t*-;u^^;u>r h>. ^f'J (N-e_;u 
iM,/W—M . tK'J (N-f-^bD'; K» . tK'J 
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DA+yJk ft*) * 9 <? )\,&* it*) * $ *? £ 

>**vh\ 7t*yx^u>^u:7$u-K tK'J^u 

6. 6— *--fP>, 6. 1 

*°U:rx/^*>B!x^n, % 7Kuy;u^s>^x^ 
tHU'Jvv. tKu^q'Jv, tK'J (r-'Ov^- 
L-^;u^>— h) , >^;Hz;uo— x, x^;u-tz;un 

t Kd^>:?d bf;Huup — r-tz^Hz^UP — 
-tz;up— x HJr-tf— K -i!;i/P-xh>j?fi/ 

U» . ^ifrfotfUxxf ;MSJgg (^7K^U-r>|g + * 

(tX7iy- ;ug+xtr*p;ufc: KU» . xtK*-> 
Wffi (^by-;i/y*7'^+iWPJi/tK'J» . 

>*SiB§. *5/U>»». h^x>*« % ^^>^Sg> 9 

rf64x* 0 3tKU"7— <kLTI*. 

(ASW) % 7^UP-hU^+7^'Jl/-h 
+ X^U> (AASffiBB) % 7^'JP-h'J^+xfU 
>+X^U> ( A E SStfle) . 7^'JP-h'J^+^ 
yI>+Xfl/> (ABS» % 7^'JP-h'J^ + 

JfiSHb7K»jx^u>+x^u> (ACStiJBg) , 

H> s x^U>-^btfx;u=i7K'J-7— . x^u>-@* 
Be-^3#«j7- . if u>e-;u7jm-;ua^'J 

-BUbBtHL H^^ftK*. x^;t/K>if> % /<— 
^-p-O-tf ^;i/*p->^p^*-9->*fc(* h'J 

^i^DPv7>^ a*fei*a^tea>fciMb^«5£ 

[0 07 6] (MlttlMW MittW^III 
a^a>*«<b$«ii*«aja±i=iDi»Lr^ofc»^. E 

^ICcfcbr. »jft***-rictt#»LTL*5. CIO) J: 



[0 0 7 7] *»1t*«ft**0)ft{*«tLT. 

[0078] »tt^Oj|iftCD#«<b*«l4:LT, 2, 

t KP+i/7-V-Jk 2, 6-J/-tert-?^ 
-4-IfJl/7i;-;k 2. 2' -^f L/>dX (4 
-y^;U-6-t e r t-?W7i/-W . 2, 
2' ->f b>t*X (4-X^;U-6-t e r t 

ta^-c**. *BB*»*a>ft*K*-ri=* was 
[0079] Mtt»oiififti^Laitfia>4r*ftft« 

<t LT. *'J* ;i/i7iz;k t'Jfil/ip- t e r t 

2. 4-vt KP + v^>V7iy 2-t KD*»> 
-4-^h^y77iyX 2, 2' -vtKP* 
y-4-n*My;7i/X 2. 2' -vt.KP 
+V-4, 4' -v^ h + v-O^i/X 2- : 
(2' -tKP^-5' -^il7HiW 
'J7 7Hk 2- (2' - t KP+V-5' - t e r t 
-^fjl,7ii;i) ^>7h'J7 4 ;-Jk 2- (2' - 
fc KP**>-3" , 5' -V- t e r t --?=F)\,?jl- 

no ^>i/h'J7y-;k 2- (2' - 1 KP^rV- 

3' - t e r t - -5- 
^pp/<>l/h'J77-;k 2- (2' - 1 Kp4v- 
3' . 5' - V- t e r t -5-<7 
PP^/hUT*;- JU* 2- [ (2' - 1 KP^V- 
3' - (3" , 4", 5". 6" -f h7tKP7$;i/ 
^5K^f;U) -5' ->fJl7i-W ^>l/h'J7 

2- (2' -fc Kp+v-5' -**r*yn 
+v7i-Jl.) -2H-K>yh'J77-Jk x^;u- 
2-V7/-3, 3' -57i-;i/7^'JU- K tt£ 

»«MltMti:ti:«l:ot t ftMOJIKftlMfc 

«tt«Bno>«fle. bis. wis 

[ooso] 2xnmm&¥tam*iikirmmm*M't 
B*te«kt/-ta>RaK*. m -ihD7i'Jx 2- 
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^^;U-4-- hPT— U 2- (N, N-y^fji/ 
75;) -5-- hP7ir h7-U h\ N . N ' - t=X 

Sl»(*. 4-^ h + v-4' -- KP tf:7x-;i/fc£cD 
4-^hti/-4' --hDXfil/ 
^>fc£<D;*^;u^>i£2S# % 4-- hP- 3-en g 
>=N^vK*^e'Jy>S3«*, 2' , 4, 
4' - HJ* h**>J3)\s^>te£<DJ3)l^>m&ib. ^ 

[0 O 8 1 ] Sjtn--5Jlfi*»-jfi*n«(Djfifi^«|Z33 
fe*. 7> K^y >feiSt. t7^b>f h7*^*> 

»2>-f 5 KfeSt. *g u>t- h^rtn^^Kv-f s Kfe 
<bT% WlJMMMmilOtfttff 3 

4. 

[0 0 8 2] **ttr7ft*0)#l(*«iLTI4. 01* 
tf. 7 7^>-tf>. 4 - ^;u7 5 y 7 7"< >-tf 
4-i?^f;i/75/-3' hP77'Oif 4- 

vy^ju7sy-4' hn77^<>-if>. 4-v> 

f;i/75y-3-^f^-3' h077^<>-lf>, 
4-^>f;i/75y-3-^f^-4' -- hP7^ 

>-tf>> 4-- har7'<>if>ftif*»lf 
[0 0 8 3] /K/b^-r g>fe*a>*tt:«i: LTI4. fflx. 

[0 0 8 4] 7*D*>7=.>fe*a>S(t«t LTI*. 0f 

£ Dy7-X -7U7^Dy7->s ^OP7il/5 

[0 0 8 5] h l ) 7i-JM £ >Jfci*.M(OMfafflb L"C 

lf;i/7?;-6-^^-7-^PP7^t7>, 3 
- vxf ;i.7 5 y ~ 7 - ^ f ;i/7 5 y 7^+7 3- 
vxf^75y- 7-7i-^75y -?)^=y 

[0 0 8 6] ±7 h*-/ >ft*0>*{*tti: {NX. 
14. 1, 4-^? h*/ 2. 3-9*DP-1, 4 
—J-? 5-7S/-2, 3-v^PD-l, 



4-j-y h^/ 8-7i-;i/7;y-5-75y- 
2, 3-vv7^-i. 4— h*y >*ir**if4 

[0 0 8 7] 7>h7*/ >ft*0>m*«t LTI4. 01 

*_I4. r > h^^y i-7S/7>h7+y>, 
1, 4-t?t Kp*v7> h^^^ >fcif£*lfSc4: 

[0 0 8 8] "J-?* U>t- h7*W>8v^ 5 Kft* 
(Dft<*0>]<!: LTI*. «SU«* 1. 4, 5, 8-^-7^U 
>T- h7*;M$>&S?>r 5 h\ N, N' -y>fjl/- 

1, 4, 5, 8-t7?U>f h7*^>8^5H 

[0 0 8 9] <<g u>t- h^*;u/^>Kv-r 5 Kfe*a> 

m<*CH(t LTI*. 3, 4 t 9, 10— <UU> 

T" h^*;M$>»SJ-f 5 h\ N, N ' -5-tert- 
^;U-3, 4, 9, 1 0-^'Jb>f h7*MOi 

[0 0 9 0] 7th^P57^M£@CL, »*1±^ 
o|S»tt(D*«fc&1lli:Lr, , 3* 

-vtKP-T , 3' , 3' - h'J^^U-8--h 
PXtfP [2H-1-^>^t e 7>-2, 2' - (2 

H) — r > K— ;u] „ b-Jpp-1, 3-i?tKP- 
i t 3. 3-hg^;uxtfp [2H — f>K— ;u- 

2, 3' - [3H] ^"37h [2, 1-b] [1, 4] ;f 
**^>] . 5-JDD-1, 3— S/tKP— 1. 3. 

[2H — r > k— ;u— 2 , 3' - 

[3H] t7h [9, 1 O-b] [1, 4] **-9-v 
>] , 6. 8-y^P^-l' , 3' -vfcKP- 
1 f . 3' , 3' -Mjy^JUXtfP [2H-1-^<> 
7t?^>- 2, 2' - (2H) -<>K— iU] . 1' . 
3' -vtKP-1' , 3' , 3' 
-FPXt'P [2H- 1 — K>yt?7>-2, 2' - 

(2H) K— ;U] % 1' , 3' -vtKP-5' 

h^rV- 1 ' . 3' . 3' - 
PXt°P [2H-1 -^>7t°7>-2, 2' - (2 
H) > K— ;u] % 1' . 3' -vtKP-8->h 
**>-1 f . 3' . 3' - MJ^^U-S-n hP^tf 
P [2H-1-K>7t7>-2, 2' - (2H) -*f 
>K— ;u] , 1, 3 - Vt KP - 1 , 3, 3- h'J^f 

;i/XtP [2H — r>K— ;u-2, 3' - [3H] 1-y 

h [2, 1-b] [1. 4] . 1. 3-v 

tKP-1, 3. 3- hU^^;uxtfp [2H--OK 

— ;U-2, 3 f - [3H] ^x±>XP [9, 10- 
b] [1, 4] 3j-**5?>] . 1, 3-vtKP-1, 

3, 3-h'J^fJ^tfP [2H--T > K— ;U-2. 

3' - [3H] h [2, 1-b] e^>] . 1. 3 

-i/tKP-5-y 3, 3-h»J>^UX 

eP [2 > K— ;U- 2. 3' - [3H] "^37K 

[2, 1-b] tf^>] ^<t*CDXePbf^>?l ; 2, 5 



(15) 



ttffl 2000-281 821 



2, 5-y^f^-3-7iJMP^a bf'J^VP/N^ 
IftgRTMfeft t*© 7 ;Mr K3I : 2, 3-ex (2. 4. 5 

- K'J^^;U-3-^X-;U) VU^>K»7k^, 2. 
3-f7 (2. 4, 5-h>)*?)\ — 3 -^X~ JU) "7 

ois-1, 2-VV7/-1, 2-fc'X 
(2. 4. 5- HJ ^fjl,-3-fl3) x^rVjfi: 
a>i?7U-;Ux^>^3tfif^^lfi>C<tA<-C^-5«, 

[O09 1] Jt*tt<D*Ttt*H1t6*£ LT* **y-fe 
[0092] -fe>. ^D=E-tz>, -7>** 

y-b>. n/<;n-fe>. x»/>rD-fe>, fciffilSa*— 

^ -c stages® s&itr a ctic^o-c, <it^iis$ 

[0 0 9 3] JHHt©*«Mb**i LT\ i^PP^x 

;—)\>%k. h'J^pp^iy— ;u?S, fh7^p;i 

/— JltSL ^>$^DP7l/-^ s p-^PP-m 

— =**>U/— p-^DD-m-^l/ , ;-;l-, 4-^7 
□ D-2-7i-JI-7i;-)W 2. 4, 5, 6 — f h 

7?dq^ y7£ □- h g;p, i o. io' -^-+«>e 
x7i/+-/7A-», n — ( h U p p * ^ju^;*-) 

7$M5K, N — C7n^Pi?S> DD/fWt) ^ 
SUM'S K<fif**lf*Cfc*<-C*«. CftkOMb^J 

y. ztibzm^xmm&Mfszais-tzztizj:^ 

[0 0 9 4] Pl^lzLT. &m&0>m®Ut-£Mt LX. 
>h- ;U (Ul^4 3°C) ^fflL>SdtT*^ffi^ffl^. * 

^xT-jtis-bnmmmiz, Brats. 
[0095] littAoisattrotM^tLT, 

3, 4-v* h^i/'O^ft K (I4£40 0 C) . 



3-t*V-2-yf^-4-eo> (g4£ 1 6 1 °C) 

Tt*.t^*tTfcy. ^=h.b£ffli^-ctstBMSsii£a&s 

[0 0 9 6] 

IZmmi KIT, S«£0iJ£^U Hlcg*L< C<D#S8j?<D 

[0097] cstteii ] in «t a i=, -asm 

Ctzii^X'S 1 O rtSl 5mm, MS 1 2m 

m, ^5 2 O 0mm) P*9lZ, L A^OlftSSfc. 

««IBlJftK1ftattn&ttfntt$*?«*ait*«i2 o t 

LTcis-1. 2-VV7/-1, 2-tfX (2. 
4. 5 - h 'J * 3 -^X ~;U) (gt£l2 

1 "C : IfcSHbJifcXSKSI) (0$Sli5mgi:, $fltj£fl^t 
Lxex^xy— ;uA#ya— I- (rn* K'J 

>T5*^^ttS!) OT^U-vh WS^2. 5 mm. 
S£2. 5mm(5Hft«) 5~6B$l$SL.fc. 

IEI2 (A) lz^J:5l=. *'7X§1 OOffeSS^M 
Si»m^S5 0 lzmmLxn : &T\z&^xmto<r>K*]tf 

1 0-5 p a eiTlcfc £*T?»9l£fTofc. 3*1^ H) 

2 <b) ic*-r<fc-5ic % buib**^^.*! o©^iii-ja 

[0 0 9 8] H3l=iF-f «fc5l=» AJSEtf^Xifg 

1 1 «fiX«7 OfllciSSU ajIEtf^Xtt^l l£<* 

-rsag (±tB<b^%i(7)^. 1 i o°o ^Tfiaiu 

[0099] c a ) mnm-mitmmt-svsnmMffiteEL 
m&mz.uiv&m.. (b) m&mmaii^xm&i&m. 

jt?ii 5 0°0 . (c) StriB 
ttttrai&KKMttaft* (d) mEwnosnHKa 
s, (e) Mffi«B§(o«-»Bg*&ajs*ffijns:L^as. 

[Ol 0 0] ttfe. «}B§fiKffS^OSS^jt14-VS®l=fc 

[0101] ^mss^jr-i*, e;S«7 orortssas* i 

1 0°C|ciaSL. R*ISl:»LT±0. 1 °CCDfSlg-e 

2 4«^Lfc. ^©^, fi;S«7 0«>Sft£2 5°C 
*-e9B$ia^l+T^>*l=fiT$1*fco >Effc\ ffij 

x.tffiE**7x^t 1 1 *«a**n=»ym-r<sirur 

W2frtzmftis : ?xm'§i KDtomzMtix&mL. 
a,tLxffitiiLxLtn,\ mm&mmtoizm-w&fimt 
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[0 10 2] *HffiC5-eii, fo*\zm&-£X'7%%IL. Jfr 

a3fiK**7^i*gi isnumu is ; ?*m'gi 1 &® 

<v h£:b':/S-T-ti^yirLT*^s«rt-S!giL.. B 
1 oi-:^r<fc?feBff®^H£tss5L,fc. bi o*i=j?a 

a@l-#JEfM£14*tlllb£ftA<;lig • tttJiL-C. SHU 
[0103] gi-. *#&*ifc$BgS®!ia>7teP.ailRX'<-> 

mat. Mfumt^u^ hasro^sMa^sifitsigits?. 

icfco-c. ffirE«a§^u-y hwrtSBic ttEJtsttfrfli 
<b*«3*<»?-»fii-r**?*@jS<bL. assault • * 

[O 1 0 4] |MBIl*1£MMb**. cis-1. 2- 
i/i/7/-1, 2-tfX (2, 4. 5 - h 'J * f^U- 3 

>J h^ffiHI*. tt*lt£*> 9 h LfcnTffi*« 

fc*tf/*fcf***MIW5IMt-Cltfil::. ttttfSaRMtl:: 

[0105] n3ii*fiB^cD^fli^®)safcafcj:t;/* 

fcl*»ft*«©«**«<tlWS»»**-r*0!)-C*4. 

ft (HtJii^U-:/ h3 0) ,k. tilEWflB^^ftOWSgta 

*Jh.Ti^4. :«)«7Xfi irtT*. fJE3rt3Hb£ftl± 
E»**Ettttl=1ljMi*. IBlf7 0l4, SITE 

l. mEftttftftttagftfiWEtttt 

«»*«BI=f*» L» KI=ffrE*ttMbe*l£inEttWj£ 
• #ftfc£-t**fetf>0!>ft]|&¥S'Cfc£. 

[0106] titgimM -mzmctzis^^T o 

H21 5mm. f^gl 2mm. I$200m 

m) wi=. »*tt«*LAvo«Bd4i««njss»«sa>«f 

s-1. 2-y->7/-1. 2-tf* (2. 4. 5- h 
U j* ^;u- 3 -^x-;u) x >0> $£fi<D Aft/= 
Hffi^Jl fcH*l=Lr, TJ'^XtflM 1CD»D& 

«£#«Hb£fc<DSSSSU4. &3fr©KU 7ca»$SS(Da®ic 
My. *'7Xf1 ia>tt?;ittl=tt*-*-«C£l4&fro 

wyaL-c«iai=3**pr*4:. i»E*»tt*«ft**© 



l=tt»Lfe. C(DJ:5I=. SJftLfct^s 

L. #7*&ffni=mEJlEtt*ttfcft1fea>Xftft<£» 

[0107] tmmmz'i #y vnxk*** (p 

MM A ) : 2. 0 g £7* h> : 2 0 Om I iCjg^L 
fc. n -^^r+)-> : 8 O O m I «*>--^#;I 

-tffctfe.anx.-c. «rmLfc«fiit93i;*asi]Lfc. cost 

XLVCEitLfe. i#t>ttfc«Jgt»3S* 1 o-5 Pa *j|| 
OTite&SST. 1 0 0 0 CT-2BRgaDS&£$&lt. SBittt 

£. #7^11 (J?£0. 1 4mm. ffi 1 Omm. g£ 
20mm) iTJUSlfc-OU (JI£20//m. 49 1 Om 
m. ft£ 2 Omm) ©Hlcj?3 1 O O M mtoX*— * 

— k t b\z&?t. % HI-Tju;*-<;kd±I-*,-5 i &<Dtf 
9X«£Ste. 5 0°CI-*DSSftL. 2 4fc<Brt*7X 

Xj[fcfi/T;U5*-f iUBlCPMM AG>m (KJFtt 1 0 0 
II m) £tf=g{Lfc„ *t,^T?. 36»^S3Ufc». T;U5* 

-r^*saiA<L-c, #vx»«4 o±i=jaBi$*ifcPMM 

Ail3 3Sifc„ 

[0 1 0 8] — H*nCfe*T9X* 1 O («S.tf, 
1 5mm. ftSl 2mm. Sj200mm) rtfZ. ^Ig 

t^ift^2 0tLt. cis-1. 2-vv7; 
-1. 2-t*X (2. 4. 5 — h 'J ^;U- 3 -^XX 

;u) if><0gS2Omgt, lKrE«8B»K3 3*<}^(K 
^fc^xsfiiSSBL. tf?xei 0<DflfeSg£S 

1 o-5 p a KTFI::fc&£t?Sm£fTofco -t©^. «ir 

E73*7X©1 OC0fS^Jgl=iaL%g|5»£73-7X^itgffl/'t 

— ±— s oic-cjglfcftlLr. ragss^itcfc^^xtts 
1 1 rtl=MEW«Mb*fttffirE«JisSWBI£SfflLfc. 
[0 10 9] H4|r^-TJ:5IZ. HtrETb'^Xit'gl 1 £ 

fija«7 OrtlzKIBL. «QE#7Xtt*1 l±(*l=#afc 

or. «rEMi£*«ib««sAt»^M«-ri=**-r-&a 

g (±E<b^ft<D*i^. i 1 o°c) izfc^r. ffiSi=iS 
ftW»Ltt*<6ftU»Lfc. 5B#r B 1&. @Jfl«7 0©;SJt 
2 5 °C*-C- 9 ^BIAM-J-C^^ l:gT 
[0 110] l#f»*tfclSlBg3IP(75ife?RJUtX'<^ h;UOT;iy 

EWttftn*B0£29*?mftflMU!E. fc s <fct/, ttE 

«m»Bt»iH<Daaa«™««i««i=j:oT, mew 
y mE»*tt*«<b***«#T4*tt-r ftfrft nsMb 
^Hfc^i/rtSUiz. ttEJW&frflMbftlfeallAiill* 
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&PMMA4»ii§3 3©«®*%e.«nE#ai4*«ft$ 

^JA<;1S-»SILT, £®Jg (JS$2 0//m) • 

[0 111] *HJ6^JT?^S!Lfcc i s-1. 2-S?-> 
r/-i. 2-fc*X (2. 4. 5- h 'J >^-;u-3-^ 

it-?*. -?ut>*>. ■?* mas.y*mmt Lx&m? 

•5wi:A<5iS$*ifco 4 o 0 n m*I©Sf ©3t^ * 
6nm) $2. 4, 6, 8, 1 OKHHBiat LTlRJ|JtX'< 

<7 hivomt&mjZLtzm^&mi 1 i=^-t. ;tf4o 

0 nmJil±(DoI«3t^fc<fct^#^^<t2 O^OX^ 
*h/U££ia, X*flMBtt2B*m*£«lWlL |ii]4l$ 

ijssgus. mi oBtFassn^-e^-r. 

[0 112] CH!£«3] HJ£W2l-fclt-5PMMAS 

;U) (PHPMA) ^Sg*7h^L/^Sl:<):yf7X 
S4S4 0 (00x1*. 15^-0. 1 4mm. 48 1 Omm, g 
$50mm) ±\zmtfL^t-mmWL3 3 (JII5100// 
m) ^-r^73*7XS«4 0$ffMUf=<. fit. 
ftfc£*IIICD$Bg»|]gA<&*ff*fi££;h.fc 2 7^1 
«4 0fl^-©*7Xitf 1 1rtlcA*L. PMe?14£*L 

it&vn zot tnzmmm 2 1 L-canss&fc £ v nt 

Hffi«2i:^lcfiI2^t±*^b^A<@jt<bL, 3! 

ib^ifcPHPMAig©^ • wa • ^mseaiixx^ 

IJPMMA lCl±Sfa14A<fc -5 A<. P H P M A iZlt± < & 

[0 113] Cifc«0iJ2] Jtffi*? h^UXttl=J:V# 
7XSS4 0 (#J;tl£. J?<^0. 1 4 mm. 48 1 0m 
m. I^Omm) ±I-^»J (^$^'J^S2-t h'D 
**s-}U\iM (PHPMA) £figfF$Lf=8tl]§5$&l3 3 

(ROM 0 0//) <D^-$A^f=A*5Xt*g1 1 l-OLN 

iDtt**f **mt** 2 o * i: * \zni&m 2 1 n*ti= 

t#'b*tfcPHPMA-SI)^<7)?RllXX'<^ hJUCl*. ffiffig 
[0114] Ul±, 1 . 2 fccfeI/3 . 1 te 



Stt*tt1bft1ft^*ftttC!>&«ttHft£K«B C<H»Hf» 
fc*«li:«»tta>*««HBJ«»«3S«»«U<Et^»*, - 
[0 1 1 5] CC-C-. frffif»tt*SHb#1&fc8tBi<7>8 

WtticiaL-ci* rgjKnx*ji,:?-i=*«££iba>* 

ng&fax*n^-lc<fc£55^bl*&Lj T?fe£>^ 
SCfcttfeUffttl*. tot. tt«HRftBEKn«?tDlR 

L-fcSL ftttL-ciKfc. ttGft*1£ffll<b*fta>aKS( 

!*WSElS»aiBI=B5oriSJ8Wf^*<DA<»ii*a«1l=«*. 
HiSfb-rSTStfSSfb-rs. r»M(fpx* 

i=«*-r*j6«*«**. it»<b*o#i**sffl 

[0 116] [^^4] -Sg^KCf-T^^Xl 1 ! 0 
Wg15mm, rtg12mm, fi$200mm) $3 

B«»»0)ttU^:S»tt$*t «Mft«tt 2 o t L 
T. c i s-1. 2-i/->7y-1, 2-hfX (2. 
4. 5-h'J^^-3-fI-JW If>fflM B B B 2 0 
mgi. mS&l&J&ltitLX* fX7i/- ;UA7K'J73 — 

tK4— h (r;u K'J •y^-7-5*;u^je#aS!) ro-<u-v 

K30 (^-gS^2. 5mm > fij2. 5mma>R4£tt) 

5~6<1^|SSL. #?^ttioa>tti$xa»«ti 
5 o iz&m LT^aTi=teL^-csrt©iE**< i o - s p 

0«^ICjfil>gB»$**7 7.fi : ^'gffl/'?-t— 6 0 IZX 

mmmLx. f%M£$tctzii s ?*&wi iwi=«he* 

[0 1 17] 3*0)fIIH**7X^g1 1J1*fOiS 
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*§7 orticisau sufB^^^itt 1 ■\±mzt>tzi 
(±fB<b#&roig£. i i o°o izfc^r, m^iz^m 

1 2B#F«SK 2 4 8B#fe1i:Lf=. })D8&$S78L ffl 

S*f7 0©SS^2 5^*T9B#|Bjj!Mt-C&*l::ffiTS 

[O 1 1 8] m%U&m&fffl$ 1 2, 2 4fcJ:l/4 8^ 

^iSSiaillTofctC?,, HilfBfl^tf^tiUb^tf 

^U^hitobSS/liti, 100|lm, 1 9 O jU m 
-efcofco -r4-^*», ^*14^Wb^A<3t^-lz#^-r 

*i§#. jjDsa«ia^i=j:oT, tMEiisttmtibftft 

< > ^tt*«Hb^ifeco^flgfiE^!(ai=»-r.5ttjiM^$i] 
iSp-t&Cklc^oTt.. afeft$t!-i>affiJlC9II££#Jiai) 

[0 1 19] CHJSffil5D ^SlifcffDCDlSflgS® 

[0120] mmi&mmt iti*. Ri#7^ss4 o 

0 (0>lx.l£. 1§1 2 0mm. J?2?0. 6mm) CD 1 ® 
ICX If > =3 — h oTtKU *— h8t8gcDS?-!7 
najt$>;gjfc£&IU 10-5p a ©SI2T, 1 

5 o°c-<? zmfflf&i&mmistzmmma o o mm i u 

m) £ffll^-„ 
[0121] #*t±*^b^^ («*.!*, c i s 

-1. 2-yv7y - 1 . 2-t*X (2, 4, 5 - MJ 

StR24 O (7Jl5-9Affi, W^li, Eg 120m 
m, US 2mm) ±ICfiEBML» SMfcBSffSiLfc. 
[0 12 2] fLT, ±|B»fflM3 0 0l=»IW*J:3 
±82S*jS*KaLfc. <§}flMSM3 0 0tfig|g$^fc 
JWtt*«flS*Hl2 OOitOffiF^Pili, «5Ui. 5mm 

1 mmfcl^L 1 OmmaS^ff* LI*. 

[0 12 3] SSxe#H^Sl 1 OlJX^rVUX^fcl* 

[0 12 4] g&Kst&Srtttl 0 0I*K£#1 9 0SJ: 

tfXSESS 1 2 o btlSiH1 1 5 o fzflHft 

stirasy. ^sSTi;fc^rffiBB5CssrtSBi oo«e 

7jA<1 0-5paUTI=ftS£-t*J$St$fTofett, #1 
9 0*HC4. Ctilz&y* ggfHa§SttffiS**i€>. 



[0 12 5] Jjngft^e«t LTffll*e>*l-5fc — * — 7 1 
0, JMHM.&t-*-7 2 0. MBKtf^a&Kt- 
$-7 4 0. fcitf. SS#b-ii-7 9 0li, die 

*t**»6ft*t-*-*BtlllKE<BW-i-*Ctl=J:o 

r. SfflSSgrtfflJi oofcj:tfK£#i 9ocoap«-^ 
Srt«i oo&J:tf/$feiiJl£#i goo-tt#i=. 

[0 12 6] **SKfi2 4 0 &ff*jn«tfit:— *-7 

2 0. fe*ot, ni**7^iffi4ooi:Wiisf7xi 
*t— i >-7 4oit. *#i-f*m*a>«»m ens** 

[01 27] *3IJ£0!lCDJi#. S&BlsesSSrtSP 100$ 
<*A<i8:5£;SJt <tt*.l£. 1 1 0°C) ± i lci=tt«J:3. 

«*l=jBft«i»*lTOfc. 

[0 1 2 8] 2 4B$|Mh »DSft^±to, ffiBBSSSrtWO) 
SI^2 5t*l?1 2WI+tt^l:«T$tfc. * 

4OOJi0>«MgK3OO£BiyWLfc. 
[0 12 9] f»t>*Vfc»SB)S3 OOflJJtKJlJlX^ 

tf. «riB«B9IIR>Tlia>aiiB*?a«MA8l=J:-3 

r. ttnH3ooa>i*ffi::. ffrlB»^tt*«<b^«!i*<» 

ofc. 

[0130] **te0"jjcfci*Ti*. ttHsgssnm o 

ff$73 ; 5XStR4 0 0fcJ;U:#^jiatR2 4 0$. 
*t6tfli^**7XS1fit-af-7 4 OfcJ:U:^*MSffit 
— * — 7 2 0lc*»*#, eSS^J:<-r-5)fctf)l-l*il»<K 

^:mETr-SF^5e§Srtg5 1 0 0, S^it^H #if 1 1 
O, te*^ K£#1 9 O$R(T^0Sg*-Ci$J-l-iD^ 
Lfc^, ^gfl5C#gl*JSi5l 0 OtmfZVEEJl&X'mEii- 
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ax ;u=f > a 7. u a n^fsteux -c-aifs lta^jb 

rteiS£{*£SWs <* < ^-icAngft-T -5 c: t -5. 
[0131] ta^n-or^ibmEE^-^mm 

#1 9 0t$&lfn&&'33kl 2 0<08fSl«m^'h$< 
U Hie, XS«MKXI=9-iK^^«>^«Efa)»«a* 

[0 13 2] anis&&. XE£fr3¥&£m*«JR. ^tf> 
£>. 

[0 13 3] tofefe* XE£{T3¥&€ffll^&IB. ft* 

[0134] &n3£8si»ifit£ffig#ft-*-«*ft. ft* 
l, amotA~>0jt*i±*aib**!a>»a • ^«ka>Kj— 

[0 13 5] »*tt*«fc*»3WRttL«El*J:3-*-.5fc 

[0136] (a) mm'&mmtti*fotfm.%ix-mn%km i 
fc**&/w>*-»jsi*«**aa*©»afii=«x* 

fcl*BUB**i.fcB, (O ft*tt*tt<t**g£d»LT 
4ifcK. (D) jt*ttfttt1b6tt£d9L-Cl*«$?LK 

to* 1 1 u > v-wm t tf&mm&momwizmjL&tz 

l*««*i|ifcK, (E) £fl.140>ft*aSg«SS (MX. 
lis r^v-f h*px$*tfcT;u5=^A«) amicft* 

[0 13 7] jftOTSKt. »IB*fflt^4*6 

< t*m»&fiit < > w=**tt*aHb**i*«aa£fci* • 



<t*ttaUH»fl:LTL*3fc, B8&Sl*-e(D rft*j 
[0 13 8] fiEJI-r^>(S, ^X;££t$ffl-tSi§£f*. ^ 

/•fix,*: a <tftft-c*a*fl)aB»ti«*M!* Lftit*ii<a 

Blittitgxjlu «a.tf, K»t-ltfllfl:S«llB-V>*?-ltfll 

[0139] &mitmmibGm<mML j t>-rwt-£tov 
fc»tt7ft*sss.ti=»ikjftB-*-«#&fit 

[o i 4 0] *»tt*«ft*«i««*ilL-¥>-nMb**-e 

m®cX-g : &£-£&Z£t)<X'2Z> 0 

l=»A-T*i:. »Mlfeft*1£*afi:ft«ll**7LKtt?- 

rofl.rti=;tjs-r-s<, *t^T?s ^»Lfca, ft*t±**nb 
4*i=j:o-caMiiLfc**tt*»bd**#a-r*^fl. 

«fflt*rra«fl!)xa«fTtv aai=, pnmmm.rn.mz 

tt»Lfc»»tt*«fl:****S«fc-tttf, ft*tt*B 
[0141] [mfi«6] S6I±. *HJ6tfiJ0)tSBiSS 

[0 14 2] Mtt$«L^ottBd4i«WttA»ttO!) 
»B§itSfatt^-r-5W«ft^«S2 0t LT, c i s- 
1. 2-VV7/-1, 2-eX (2, 4. 
^;U-3-^X-;U) X-x>^ h U— 2 4I=A*U S^c 

1cgi ticrlfiMc 1 rt^ALfc. Ific 
G1, I2#CB1fcJ:t;jclSffli:5^tl:J:o 

[0143] «Hijs»^t lt. nten^x&m 

40 0 (^TLlf, iSS 1 2 Omm, J?£ 0. 6 mm) CD 

£J£ DDy ji ^X 1 0 - 5 p a COSK^ 

T» 1 5 OlC?2g»nHM9bt:«mi3 0 0 (HJV 
1 tin*) JV-h#JG 1 i^iHU— )VJ L 1 ^ 

fiJfflLTS3S#SJ 1 ft^SALfc. y-h#JG1, 

b 1 fccfci;j c 1 ^wc-i.ciic.fcoT, 
[0144] istgj 1 oMtemcvyttit&jife 
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t-$-tt£S£# J B 1 t5&lfJ C 1 ICfc&JbQfSft 

[0 14 5] &tz. K^c i <ntom±m\zjfzi)ttii 

f,*lfct-^-CH1. aSICG1lt-$-CH 
2. fccfclA t-?-#fS^#CB1fcJ:i;jC1|: 

Jg£, WC/-=Sr B lJrta);a)S<!:^l-«>1 1 0°CI-$iJjSPU 

f=. mmmi i-Eeroiiy. EEE*i±*aitdEi2 i 

1 0°Cl::fc^T&ttfl?Tr§C < t&<PMrf 

[0 14 6] K£#f§c i i=uyMit&*tfct— tt 

ti=<fcor. mcfeEMcrtasftSEBEEttttttMb 

fc. fc*>\ h^#cbi *Bn.*fc**i=-r s>t. mum- 

«T*tt5fcft. ^IS#CB1 SMlvCJHCfcffllBI 
C GJBE^l A<liJrE^*1±*r*8Hb^Wt&fQfl*E t * £ 

[0147] s^sssj i i=»yft«t6#ifct— 
?-ttti2#jB i $mi*tx£E9is j v 1 

t§cti:<kcit, EflCfc£RflJl*ja>E2>£BlrE;Sl£ 
d 1 o°o i=£i*«EE»Stt*ttft:ft*i«>ttnxtt 
EiHEeiTfcLfcE, SS#JB1 EEC. X£ES 

H£#J B 1 *HlvrHGfcffinJl*©Ea*««ME*» 
1±*«1b«1ti«I>ttlDfl*E fc EE12TF i * « * 5 EE L 

[0 14 8] i^i^c 1 tstsssj i %m 

■CCHSfc-*—tt#Xffi#J C 1 «M&. HCfeEM 

c^mc^snj ^:«aittd4T. Btcfeanc^ni: 

feSBJ iS^fcBtfcSBMt l. »=, fflCfc 
EmMA£{*tfEEEttfl:&EaEEEEE:K0r::tt« 
«fc5iSSfc«ki;EE**«iJ«f»Lfc. CO>J:5l=LT. 31 
E<DE£fcffiflCrtl=EELfcEE»Ett*«<b*tt© 
^m*<ilfS^<DP=B IS fcEM J ft IzJSIfc-r ■& J: 5 1= L tz . 
C<Z>B#. X£S§& J 1 A^&Sffi^aS J V 1 'M7>K£# 

j b 1 seaman*, i^tij 1 wote2j£X£#§£ 

c 1 rt«fcy*te<fc&«fc3l::EE-f -Seizor* E 
EXE11Ett1b£Ea>EXfi<X£&SC 1 *&X££E 

j i^«tkf*aa*««iii**i*. fc«u ks#jb 
ai*H^*as j v i 'vjaif r l * ^ . 

[0 14 9] ISLt(DJ:5l=LT, MffiRff 3£iaje*S «fc t/JE 
*l=EE"f ft=fcl=J:-3T. X£8SCliTeE±$1i- 
fcEE*Ett*«fl:*EE«*. XSSSJ lAlcBi* 
fcEE«EE»tt«Bi::$-r=f*B*-tt. #tLfcMffi 
*EttE«fc*E*EE«BE»tt«B*»&J*!»l=»a 



is, i oftrntftzittzik. xebec i txES&j i 

*IBCTl**fc-*-tt*XB#J C 1 tRC, K£# 
J B 1 SHivcXEBBJ 1 rtEfcEBLfcBEEBtt 
tift&HtfiSL, XEB3SJ KDEE^EEiS 
BE-cft&LfeB. y-h#JGi*H»o<yi*i:l 
ivcXESSJ 1 rtB**EEl=BL. y- k#j g 1 
*MttLr«E«m*»«j*EymLfc. 

[0 1 5 O] Efe>;h.f::BBB3 0 OC03fclRiiRX'<>7 h;u 

«. mEEBEHEBrojtaisa^BEaEE. 

tf. EEaBBBEBoaB&B^BBBBBi:.):-? 
T s «BiSs3 0 0rortgpic. BEBB&Baib6Bft<# 
?*MR-r&b*aB1bU £55llA<i&f| ■ 5tfe£*iTlN 

zzttmmtfttz. a&jifeBBBaaE&j: 
iroai=. aEBBi£fraibftBaBAi*aBd*i&* 

[0151] 4:«EE(DEE (136) *Blv .tE(0¥ 
B*a<3-*-4;:i:l=J:oT\ I2§Scl©iggf-S 
IzSofc**, XESSiC 1 Pll::tfc&A/ft:BBB*aib 

[ o i 5 2 1 immm u mut. *.nmmo>mmmm 
m&mts&if/*tzizm&mm.<»mmmzmi-mm® 

[o 1 5 3] *mtemo>mm&wm&&ti£zf/-£tzit 
m&mmi*. mmmemmm me) ©s^sj h= 

B»LT, t— h#JG 1 t^LtlS* 
E J 2 £lSif fct,a>-r?fc-£. 

[0154] ftBJ£Jt$&l*X£B J G 2 $33 C X£§ 
|§j 2rtro^itu— ;uj L 2\zm-&t>H&. C CT", X 
2lJG2fcJ:i;y-h#JG1^i:, I$#JB2 

E*$lH§-r«)Ci:l=«toT. BBBBBaaBOXB 
SEJ 1 rtga©E*£*&EI-M-f w£fc<. fflfltlSff* 

BSBBBBBABBaxaBBJ i rtir^A-r^ci 

[o i 5 5] Bl=. WTI=Ei*-r*«k5<E*l**Efc-*- 
= ti:*ot. IStSJ 2rtSi5r*S*tt*tS<b#^i2 
OA^Sft-Ti^dtf h?7;u«LI=, a^«§lJ i ft 
*lfX£Mc i wsg^^ofc**. R^iSc i rt 

[0 15 6] S^#I§C 1 fccfctfg^tlJ 1 0);Sgl* 

E-r*. x(*msgffi«6icEtt<&>iy-efc6. 

[O 1 5 7] y-h#JG 1 £M<«d. l^iJ 2 

c i ttsc-cfey. i^^j 1 p^mzm-m^mmt-t 
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Blbd* 2 o tf&ikibT 5 RltlttA<&* 0 

[0 15 8] K^SJ 1 ft-^A-f S^gfiEff^^S 
SI*. ^eAgiII=RlT^ro^g@[S•^UnSfi^F^^TL^«.w^:A<» 
£Ll*. C*U*X£§3§J itf&Ettfiglcfcy. UStSft 
i::J:-i>aDS&Lfr*r2!|-t?*<. ^jSir^^M-r^fcWT? 

ife-s. x&wici*. xs^§§j 2ic»A-r -sfiitiis-e 

lc. *SliTt?R)rSSlt^T-»P!§ftLrfc^. X£§3gJ 

[0 15 9] X£#&J 1 WC-RlfSOB#ra«lS$*lfcg} 
BgJSff*$£X£!gSff J 2W-M£j£L-Cj!)^:K&c$j|;iBi.j 

m-tin*. ^<D#inT'iTac<t:A<»*L^o s-f. x^ 

^SfC 1 £X£#SiJ 1 ZffiTXl^t-Z-ttZMQ. 
#JC1 fIBt. 3^#JB1 £MlvcX£8SJ 1M 

©HL ISfMJ 2rtgpo)EE*^ J 1 rtSStEWcfc-S 

*ive % y-n#jGi sga^, ama 

- h#J G 1 $nci. «MBJft»1feoaft*t}9r£a>aft 
*-eWofci. Xffi»JG2£INl^T»BJifc«M&£:*: 

LT^GETCiRU tlttJftKlft 

[0 16 0] CStifc0i]8] 081*. ^XJfittKBfflBXB 
Bamfc£tf/*fcl*Xfe&«<Dffil&<iJS£**»TBI2l 

[0161] *§tffi^©$J!gSBJi5&HfcJ:t//£fcl* 

*feiggi*. HiS0j6©gg (06) roi^iSJ 1 iz 

**LT. t-^-f^y-h#JG1^UES# 
§§J0£fSlt. MIC, t-$-##y-h#JG2^ 

i=*ii+*xffi«BJott. atnj*K*i$siii=iiiA-*-& 

KPSU HJ60II7 (07) l=fcl+i.Sffi#SlJ 2<k^# 

4fcftl=JBH&*lS. ftSlM*. X£3£gJ 2rtgR|::. 

[0 16 2] XKflmzieSLfeKlE (17) l*8tBIfiJc 
SffiGHrogSI*. ttnj*»tta>S9B3tlt-*6l=3l$fa 



[0 1 6 3] Stlgfi£«M$!ll*X£J»JGO£i§.i;. X^S* 
HJ ortW&iHb— ;u J L OIC^i+btl-5. CCf, S 
2SJGOj3J:yy- h# J G 1 Zffl C. IStJBO 
*HS. X2»SI J V O |:J: -3 TSSSg J 0 
EEASBWr*::£|::j:oX\ «BA»«iA9ffi(0XS 

tt£»nj*a»«gA9flia>X£*«lJ 1 tolz&X-TZZt 

[oi6 4] sic. wTicsB^-rs^anc^fr^asfr-r 

= tl:*ot, g^SSJ ofcJ:z//£fcl*X£§8J 

2 pm-cx-xttxttibdft 2 o aWMMt-*- s * ? & 

?;u&Li::. g£§MJ 1 as«fctfX£#S§c i ojgj££ 

[0 16 5] XS§SC 1 fc^^tSJ 1 (DjgJtl* 

ss-r-s. x(*0ii43iJ6#j6icEtt(DayT?fcs. 

[0 16 6] y-h#JG1 X£#S§J o 

aiixsmj 1 AM&n«a>ttstt-efeu. 

c i ttBcrfey, X£#s§j i ft«pi=x*&traHb* 

C(D*{t£X£L&lt&, Xffi«i«J Orttt-CJWMfclr 

[oi6 7] isfgj 1 n^*AtiifiA»ttoa 

XI*.- *^BI=WX©iMt*-OJ!l0ttSj|iTl»4 c 
XLU. C;ft(*X£#3§J 1 A<«E«JSl=fcy. 

ic,fc3*n8iLfr:fr3&-c-fc: < s xaicx^^sr-Sfcto-c 

fc£>. XttWlcl*. SS§gJ oir^A-r^iSBil*-!? 
I=. *^IETT*fl)T£;SJt*T-ani&LTfc£. XS8WJ 

[oi6 8] xffi«s j i rtT;BrXa>BttnjM3iiifc« 

Blft»M$Xffi«!*J 2rt^HILTA^&*X4'l3Biy 

aj-ri=i*. xo>¥Rrcfr3 = li*. x^ 

§SC 1 tM^mS J 1 *RtTl»4b-: (t*Xffi 
#J c 1 X^#J B i tHlttRfiHJ 1 A 

©H. X^§I§J 2rtspron^$ j 1 rtSJiiBj^icfc-s 

»**xffle»j i rt*^t.s^#^j 2rt-^L. y 

»+i:*yair4^ x^i*xa>xa^»»rs. cct 

l=fct^T«frEX*ttXeHb^iaA^flgX®»^ e> m^b l 
rsttlt-r^iS^-c?fcSo ttin3KXS^Xi^X«»bd«ba> 

»«KOaXAt£ilJ: y tXU>fSKt?XSSSJ 2rtgp-^ 
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£ft*fcli^S14ft{*£$ALT*ftETI-ItU Wtt 

[0169] cui^g) gi9i±. *mmm<j>mm&m 
■efcS. jcSttftottaii. IliStetWecoilg (He) i- 
h 2««Mt]iMba3M0j(ffiMJ 1 rt»i=»m*i+ 

yjnt-f) u a a>mk\z j: o r saw u — ;u*iaiE*tt * c 

toi7o] ffisi^fefcori*. JiSteSttL* 
otsa $ ti &*ttti*K*i<Dim t it -a * ait 

&#|2 0$hU-2 4l:A*l, S2S51CG 1 

mmmc i p«?^aiA-r§. i^icg 1 . mcBi 
[0171] mm&temt lt, «tift«y— 

2ICS#«tC>*t-C^48}li7^;UA*fcl*«lt3 3 3& 

<fctfgfflS'.i-;uR 1 g 1 zmc-cmiz&m 

JI^SIAL, -^ft^ft'J — JU3?£RH 2fcJ:t/RH 

1 ^BXyttlt. «ai7-r ^A*f=li»*f 3 3 3 

•J— ;UR 2^t)gffl!j'J — Jl/R 1 <-^#?S t> 5K-f 
-5= y— h#J G 1 . g£#J B 1 t$£lfJ C 1 ^EflC 

[oi7 2] as#s§j 1 (DrtM^aicffity tti+p,*if= 
tf, t-*-ft#S£#J b 1 te&zfj c i i=j:&AnSfa 
i:fcSP B TCrt<75jgJg<!:l^-CDSSlc*iJSll-rS. CCDiS5g 

«»!***•*- **«fl:6i* 2 o *<g&#8¥-a-f i-im^-s 

;£J££TI®<»:U 3fcco3M*£SS*:-t;gJ£cDi*k gfcS^ 

[0173] ( a ) l^ttWflHt^l 2 0 0>SltMttil 

Jt£jffi*.fcl*jBfi, (b) ffHEtttBSco #9 

(c) mG«aa>»K»nt6aA»tt%tti^aa.' 

(d) «IBttB«>SMIHtiaa«ilAttl^MK. 

[oi7 4] *f=. m&mmc -\ ©rts±si=«ty#«+ 

6*lf=t— -CH 1 , ISICG1lt-9-CH 

2. te<fctf. t-^-fttIg#CBifc,tt;jcii: 

gj, Bni:fcggpjiJrt©jsa[ti?i-<Dfflai=«ijffli-r4. 

[0 17 5] Jtffi*»C1l=*y#lt&*lfct-*— ft 

2 005ffifD#*E«fiSI=ai^fc^. RS#CB1$Hi: 



*. fcfc, Rffi#CBl*i^fc**l=t4i:. **tt 

*ttit* « 2 o (09R jcs^sa c v i ^aif r l * 

5. fwi?, XSKIM^&O'J-' JM=<fci>SEg<D 
ST$ffi5fc*K Ot*J(S#CB 1 ^M^TBBCfcSra 
C « ©E* JHKMrtMt^l* 2 0 COt&fO J^*E t S 

[0 17 6] SStSJ 1 C»««lt6iifct- 

$-#SS£#JB 1 $Mkvcj(£»ft3 j v 1 

■r-sziiZcfcoT. ncfe£Mjna>EA£ttnBaai= 

9l=J:«ttEaE<DlgT£tt5fe*>. B#*g£# J B 1 £ 
HLvcM Cfe£IH J ««>E**<*»tt*«ft6* 2 0 CD 

[0 17 7] 5*1^ Kffi^SC 1 tM^SSS J 1 £PS 
T-Cl*«l=-*-tt»J(£#JC1 £H#. nCfeSN) 

^rsi m rt±i*3&<frffi*«<b^«jtofia«]ji*Ett©i= s a 

<fc5;SSfcJ:t/E73^*iJP-r-5o CCD* => l= LT. 
HK0BB CfcffllH crt Ufc#»tt**fl:*«i 2 o CO 

CCDB$. asg#SS J 1 ^€>S^i^J V 1 ~.CDK£# 

j b i £HfiM=Hs. xsss j i m<»i£tizm^m%5 

C 1 rt<fcy *iS<«:*J:5l=WWr*^tl=*-3r, * 

«£*«Hb£«s2 oa>asftA<ng§8c -\ fr&xs&s 

1 SHttlfeSSd-TSfc, X*tt**4bft*2 0<DX 
ft liX21*ft X J v i ^»if r L * 5 . 
[0 17 8] K*tt*flHbfttt2 0<03SftA<3£SILfca 

7^;UA*fcl*«l*t3 3 3$— Jgj&t, «^.lil 0mm 

/fl-e«IS« 'J — & Sfflfl 'J -;u^^i6 * -H- « . 

[0 17 9] )il±<7)cfe5l-LT, I^C 1 rt-T?f££ 
St*fc#»tt*«ft*«l2 0«ftS. I£§^J 1 «l= 

»4 *, (tS L fc^*t±^«<b^^l 2 o ^MIEStBifife^ 

[0180] ttlftWJ— ;uR2i=rtta^*JB7-f;u 

A$fel*Mt3 3 3C0^SPA<Sffld'J-JUR 1 CSHLfc 
tt. E^t^c 1 iK^#gJ 1 SHTtl»«t-: > — 
ft#KS# J C 1 *HHi:, S2#J B 1 ^F^t>TS^# 
• J 1 MSPI=SI® Lfe*«tt««Mb««2 0]Rfll«*ft 

- h# j g 1 ^^^> < yeiAxicgat^ssssj i 

5>;ftElcsL, y— h#J G 1 ^MttLT'J— 1 

■r. 

[0181] *Hi660llco^gli»ffcoga@lc7^ 
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